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Why Parade 


P aradox* is once again 
the top-rated program, 
with the latest version 
scoring even higher than last 
year’s top score.” (Software 
Digest’s July 1987 Ratings 
Report—an independent com¬ 
parative ratings report for 
selecting IBM PC Business 
software). 

All tests for the Ratings 
Report were done by the pres¬ 
tigious National Software Test¬ 
ing Laboratory, Philadelphia, 
PA, and the message is crystal 
clear: there is no better rela¬ 
tional database manager than 
Paradox. 

NSTL tested 12 different 
programs and amongst other 
results, discovered that 
Paradox is 3 times faster than 
dBASE; 6 times faster than 
R:BASE on a two-file join 
with subtotals testt. 

Paradox does the 
impossible: combines 
ease-of-use with power 
and sophistication 
Even if you’re a beginner, 
Paradox is the only relational 
database manager that you 


can take out of the box and 
begin using right away. 

Because Paradox employs 
state-of-the-art artificial intel¬ 
ligence technology, it does 
almost everything for you— 
except take itself out of 
the box. 

If you’ve ever used 1-2-3® 
or dBASE® you already know 
how to use Paradox. It has 
Lotus-like menus, and 
Paradox documentation 
includes “A Quick Guide to 
Paradox for Lotus users,” and 
“A Quick Guide to Paradox 
for dBASE users.” 



Ideal programs have high levels of both 
power and usability. Programs plotted in 
the upper righthand portion of the diagram 
above come closest to achieving that ideal. 


it Paradox still offers 
superior import/export 
facilities using Lotus 
1-2-3, dBASE, ASCII 
and other file types. It 
transfers between formats 
with stunning speed 

Rusel DeMaria, PC Week 55 


Paradox responds 
instantly to “Query- 
by-ExampIe” 

The method you use to ask 
questions is called Query-by- 
Example. Instead of spending 
time figuring out how to do 
the query, you simply give 
Paradox an example of the 
results you’re looking for. 
Paradox picks up the example 
and automatically seeks the i 
fastest way of getting the 
answer. Paradox, unlike other 
databases, makes it just as 
easy to query multiple tables 
simultaneously as it is to 
query one. 
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☆ ☆☆☆ 

8.7 

Paradox 

1.1 

■ 
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■ 

512K 

$495 

a scale ot u lo lu; 
Overall Evaluation 

9.0 or higher 
☆☆☆☆ 8.0 - 8.9 
☆☆☆ 7.0-7.9 
☆☆ 6.0-6.9 
☆ 5.0-5.9 

All Other Ratings 

■ 7.0-9.9 

■ 5.0-6.9 

■ UNDER 5.0 

☆ ☆☆☆ 

8.2 

XDB 

1.10 

■ 

■ 
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320K 

$750 

☆ ☆☆ 

7.6 

PowerBase 
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384K 

$349 

☆ ☆☆ 
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Open Access II 
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256K 

$395 

☆ ☆☆ 

7.0 

DataBase 

2.5/2 

■ 

■ 

■ 

■ 
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384K 

$600 
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dBASE III PLUS 
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384K 

$695 
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K is the best 


There’s no power like Paradox Power 



Paradox saves you from 
future shock 


Trends for the future with Paradox 


1 1 I 

PARADOX 2.0 


PARADOX 386 

1987 

A PARADOX SQL 

^ PARADOX OS/2 

1988 

^ PARADOX UNIX 

1989 1990 


Paradox 386 allows users to 
take advantage of 16 Megabytes 
of Memory on a 386 machine. 
This allows Paradox users to 
work with databases that could 
in the past only be handled 
by minicomputers and 
mainframes. 


Your investment today in 
Paradox applications is pro¬ 
tected as new hardware and 
operating systems are used in 
your company. Paradox 2.0 
applications will run un¬ 
changed on Paradox 386, 
Paradox OS/2, Paradox Unix 
and Paradox SQL! All versions 
of Paradox will be completely 
application and menu compati¬ 
ble. Paradox SQL will allow 
access to remote databases via 
SQU. Users will just type in a 
query as they normally would, 
and Paradox will translate that 
Query to SQL. 


Paradox 2.0 will 
do for the LAN what the 
spreadsheet did for the PC 

David Schulman, 
Bendix Aerospace 55 


Paradox makes your 
network run like 
clockwork 

Paradox is just as valuable 
to multi and network users as 
it is to single users. It runs 
smoothly, intelligently and so 
transparently that multiusers 
can access the same data at the 
same time—without either 
being aware of each other or 
getting in each other’s way. It 
works exactly the same way 
whether you’re flying solo or 
as part of the crew. 


Anyone who hasn’t 
seen the network version 
of Paradox should take a 
look. Ansa has dramati¬ 
cally advanced the state 
of the art in multiuser 
network databases 

Phil Lemmons, 
BYTE 

Paradox was a delight 
to use, both as a stand¬ 
alone product and from 
a local area network 
server. 

Don Crabb, 

InfoWorld 55 


How to make your network network 

The Paradox Network Pack can be installed only on a network. To run 
Paradox 2.0 or the Paradox Network Pack on a network, you need: 

• Novell with Novell Advanced Netware version 2.0A or higher 

• 3Com 3Plus with 3Com 3+ operating system version 1.0,1.1 or higher 

• IBM Token Ring or PC Network with IBM PC Local Area Network Pro¬ 
gram version 1.12 or higher 

• Torus Tapestry version 1.4 or higher 

• AT&T Starlan Network with AT&T PC 6300 Network Program version 

• Other network conligurations that are 100% compatible with DOS 3.1 
and one ol the listed networks 

System Requirements lor Single User: 

• DOS 2.0 or higher 

• IBM* * PS/2 and PC, Compaq* PC lamilies and other 
100% compatibles 

• 512KRAM 

• Two disk drives, 3y2-inch and S’A-inch supported 

• Compatible monochrome, color, or EGA monitor with adapter 


System Requirements for the Network Workstation: 

• DOS 3.1 or higher 

• 640K RAM 

• Any combination ol hard, floppy, or no disk drives 

• Compatible monochrome, color, or EGA monitor with adapter 

Optional Equipment: 

• EMS and EEMS Boards: AST RAMpage Board,” Intel Above Board* 
or other expanded memory adapters 

• Printers: Compatible dot matrix, letter quality, or laser printer 

fTest was designed and executed by NSTL. A 1000-record and a 
10.000-record file were joined. A short text field from the 1,000-record 
file and a numeric field from the 10,000-record file were selected (using 
the 1,000-record file indexes). The short text field was grouped and 
sorted in ascending order, the numeric field was subtotaled for each 
group, and the results output to a null printer. Test times Irom the last 
keystroke on the command sequence until return of program control 
were recorded and averaged. 


Overall Versatility and Single-Record Search criteria for R:BASE System V 
were incorrectly reported in a previous version ol this advertisement. The 
correct figures are 8.6 and 1.2, respectively. R:BASE System V ratings 
for Overall Power and Overall Performance were 6.4 and 4.2, respec¬ 
tively, and its Overall Evaluation was 6.4. 

""Reprinted with permission by Software Digest from its July 1987 report 
covering 12 relational database programs. 

"Rebate request must be received by Borland no later than February 15. 
1988. Mail to: Paradox Rebate Department, Borland International, 4585 
Scotts Valley Drive, Scolts Valley, CA 95066 

Paradox is a registered trademark ol Ansa Software Ansa is a Borland 
international company. Other brand and product names are registered trademarks 
or trademarks ol their respective holders. 

©Copyright 1987 Borland International BI-1155B 
























































Paradox: 

corporate 

Paradox automatically 
updates your data and 
lets you control access 
to information 

In “Co-Edit” mode, changes 
made by anyone are automati¬ 
cally updated to everyone. You 
can pre-set a “Screen-Refresh” 
interval to occur anywhere 
from 1-second to 1-hour inter¬ 
vals. (If you don’t make a pre¬ 
set choice, Paradox automati¬ 
cally updates every 3 seconds 
so that your screen always 
shows you updated data). 

While Paradox 2.0 lets 
everyone share and update 
information simultaneously, 
you can configure it to keep 
secrets secret. 

You can restrict others’ rights 
in a variety of ways with safe¬ 
guards protecting confidential 
files and/or giving someone 
“Read Only” rights which is 
to allow “View,” but prevent 
“Change.” The Paradox tech¬ 
nique-automatic file and 
record locking—ensures data 
accuracy and integrity in any 
multiuser environment. 

For a brochure or 
the dealer nearest you 
call (800) 543-7543 


PARADOX 


by 2\nS3. 


A Borland Company 


the new 
standard 


it With Version 2.0, 
Paradox becomes a sophis¬ 
ticated muitiuser product 
that boasts an impressive 
seiection of data-protection 
features and password- 
security levels 

Rusel DeMaria, 

PC Week 55 


Special Offer! 

We’re making a Special Offer 
on all three versions of Paradox. 

Mail in your proof of pur¬ 
chase, dated between September 
15, 1987 and December 15, 

1987 and your signed license 
agreement for any of the three, 
and we’ll mail you $100.00. It’s 
that simple.** (The $100.00-0ff 
Special Offer is our celebration 
of the fact that Ansa Software, 
makers of Paradox, recently 
became a Borland company). 

■ Paradox 1.1, suggested retail, 
$495.00 

■ Paradox 2.0, suggested retail, 
$725.00 

■ Paradox Network Pack, 
suggested retail, $995.00 
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COVER SUITE: 
SPEAKING SQL 


For the distributed 
database to succeed 
on PCs, data manag¬ 
ers need a common 
language to speak 
to each other. While 
SQL may not be the 
perfect candidate 
for standardization, 
it already exists. We 
examine its suita¬ 
bility and look at two 
products that use it. 

Cover illustration • 
Andy Levine 


LINGUA FRANCA FOR DATABASES 

RICHARD FINKELSTEIN 

With IBM’s backing, the nonprocedural Structured Query 
Language, or SQL, is on its way to providing a universal 
language that allows different databases to communicate. SQL- 
based data managers are migrating from mainframe to PC in a 
variety of dialects. As these products battle for dominance, 
solving data integrity and security problems in the process, they 
assure a place for the distributed database in the PC’s future. 


RELATIONAL POWER, PC EASE 

FABIAN PASCAL 

A leader among mainframe data managers, INGRES from 
Relational Technology, Inc., comes to the PC bearing many of 
its powerful mainframe capabilities and taking full advantage 
of the menu-driven, PC user interface. 


MANAGING DATABASES, MAINFRAME-STYLE 

DAVE BROWNING and HUGO BLASDEL 
Another heavyweight in the mainframe market, ORACLE also 
sees opportunity in the PC world. On a PC, this data manager 
provides even more capabilities than INGRES, but requires 
extra memory and processor power. 



52 


74 


106 


SAILING THROUGH DATA MANAGEMENT 

Navigating the deep, unsettled sea of 
information about relational data, 
management required the meticulous research 
skills and plentiful patience of technical editor 
Maxine Fontana, our data management 
specialist. Working with our expert authors 
and associate editor Jordene Zeimetz, Fontana 
waded through tomes of material on the 
subject to compile a cover suite that conveys to our readers a clear 
understanding of relational databases and SQL. She realizes, of course, 
this is not the be-all and end-all of data management. SQL will evolve; 
data management products will improve. This is a topic of growing 
importance in the PC world, and one that Fontana will continue to chart. 
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Compatibility and Performance: 

THE POWER OF CONVENIENCE 

DAVID CLAIBORNE 

Size never stops Compaq. Its newest portable packs the power of 
a 20-MHz 386 processor into a package the size of carry-on 
luggage. Our series evaluating 386-based computers shows the 
Compaq Portable 386 to be just as fast as its bigger sibling, the 
Deskpro 386. For the same price, the Portable 386 provides 
desktop power that can be carried around wherever you need it. 


Compatibility and Performance: 
PRICE/PERFORMANCE LEADER 

SUSAN HOLLY and JIM SHIELDS 
Another recent entry in the 386 market is the PC’s Limited 
386‘^ whose claim to fame is fast performance at low prices. 
Our examination reveals a truly fast machine using a l6-MHz 
processor, zero-wait-state static RAM, and a 12-MHz bus. PC’s 
Limited is upgrading its image of a discount mail-order house 
by offering on-site support, but maintaining bargain prices. 


DESIGNING DRIVERS FOR OS/2, Part 1 

DAVID A. SCHMITT 

Application developers may be pleased with the new powers 
OS/2 delivers, but they also may yearn for the relative 
simplicity of DOS when they start to design device drivers. OS/2 
drivers must support multitasking and must be able to operate 
interchangeably in both protected and real modes. Further, 
because they cannot use ROM BIOS routines, they must be 
programmed down to the hardware level. We show you how. 


132 




SYSTEMS FORUM: DESKTOP DEBATES 

SUSAN HOLLY 

Hot topics at PC Tech Journal’s first Systems Forum generated 

2'/2 days of lively debate: PS/2 and the IBM hardware standard; 

the impact of OS/2; the plethora of LAN standards; the viability 

of a production database on the PC; AI as a suitable application 

development technique. Participants left with an optimistic 

outlook for the PC and its place in the larger computing world. 1 oo 
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Updating source code 
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on PS/2s and Macs 

23 NEW DIRECTIONS 

The EMS Odyssey 

30 TECH RELEASES 

Small-footprint PCs from 
American Mitac; Toshiba 
American announces made- 
in-the-USA portable; 
GammaComm modem for 
the PS/2; and more 

49 TECH NOTEBOOK 

DOS Memory Allocation 

197 PRODUCT WATCH 

386-to-the-Max from 
Qualitas, Inc. 

HTEST/HFORMAT hard-disk 
utilities from Kolod 

Windows for C/Windows for 
Data from Vermont Creative 
Software 

207 EXPERT CONSULTANT; 
Applied AI 

AI Search Techniques 

211 TECH MART 

215 READER SERVICE CARD 
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Software Tools 

For Programmers & Non-Programmers 


Get ‘State of the Art’ performance 
and save valuable time with these 
high quality utiiities! 

Opt-Tech Sort™ 

Opt-Tech Sort is a high performance Sort/Merge/Select 
utility. It can read, sort and write a file faster than most 
programs can even read the data. Example: 1,000 
records of 80 bytes can be read, sorted and a new file 
written in less than 10 seconds (IBM XT). Opt-Tech Sort 
can be used as a stand-alone program or called as a 
subroutine to over 25 different programming languages. 

All the sorting, record selection and reformatting facilities 
you need are Included. A partial list of features includes: 
The ability to process files of any size. Numerous 
filetypes are supported including Sequential, Random, 
Delimited, Btrieve, dBASE II & III and many others. Up 
to 10 key fields can be specified (ascending or descend¬ 
ing order). Over 16 different types of data supported. 
Powerful record selection capability allows you to specify 
which records are to be included on your output. Record 
reformatting allows you to change the structure of your 
output record and to output special fields such as record 
numbers for use as Indexes. 

MS-DOS $149. ★ NEW ★ Xenix $249. 

★ NEW ★ ino ★NEW* 

VERSION ni;ip VERSION 

On-Line Help allows you to easily add “Help Windows” 
to all your programs. On-Line Help is actually two help 
packages In one. You get BOTH Resident (pop-up) and 
Callable Help Systems. 

The resident version allows you to add help to any 
system. Your Help System is activated when the “Hot 
Keys” that you specify are pressed. You can then chain 
between help windows in any manner you desire. 

The callable version allows you to easily display help 
windows from your programs. A simple call to the help 
system makes the window appear. The original screen 
is automatically restored when the help window is 
cleared. On-Line Help is callable from over 20 different 
languages. 

You have full control over the help window content, size, 
color and location. 

MS-DOS $149. Demo $10. (apply toward purchase). 


Scroll & Recall™ 

Scroll & Recall Is a resident screen and keyboard 
enhancement. It allows you to conveniently scroll back 
through data that has gone off the top of your display 
screen. Up to 27 screens of data can be recalled or writ¬ 
ten to a disk file (great for documenting systems opera¬ 
tions). Also allows you to easily recall and edit your 
previously entered DOS commands without retyping. 
Scroll & Recall Is very easy to use. It’s a resident utility 
that’s always there when you need it. MS-DOS $69. 

Visa, M/C, AMEX, Check, Money Order, COD 
or Purchase Orders accepted. 

To order or to receive additional information just call 
and receive immediate highly qualified attention! 

Opt-Tech Data Processing 

P.O. Box 678 — Zephyr Cove, NV 89448 
_ (702) 588-3737 _/ 
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Periscope Power 



Keeps you going full steam ahead when other 
debuggers let you down! With four models to pick 
from, you’ll find a Periscope that has just the 
power you need. 


Start with the model that fits your current needs. If you 
need more horsepower, upgrade for the difference in 
price plus $10! 

When you move to another Periscope model, don’t 
worry about having a lot to learn... Even when you move 
to the most powerful model. Periscope III, an extra dozen 
commands are all that’s involved. 

A Periscope I user who recently began using 
Periscope III writes, “/ like the 
fact that within the first half 
hour of use I was debugging my 
program instead of learning to 
use the debugger." 



^UadotmwDebuiitr 

®M Penoni) Computer 



Periscope software 
& 200+ page 
manual 


■ Periscope^s software is solid, comprehensive, and 
flexible^ it helps you debug just about any kind of program you can 
write... thoroughly and efficiently. 

Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS, 
and interrupt-driven programs. Periscope works with any language, and provides 
source and/or symbol support for programs written in high-level languages and 
assembler. 





■ Periscope’s hardware adds the power to solve the 
really tough debugging problemsM The break out switch lets 

you break into the system any time. You can track down a bug 
instantly, or just check what’s going on, without having to 
reboot or power down and back up. That’s really useful when 
your system hangs! The switch is included with Periscope I, 
Periscope II, and Periscope III. 

Periscope I has a board with 56K of write-protected RAM. 
The Periscope software resides 

in this memory, safe from run- periscope i Board 

away programs. DOS memory, 

Perisjjope Break-Out where debugger Software 
would normally reside, is 
thus freed up for your program. 

Periscope III has a board with 64K of 
write-protected RAM, which performs the 
same function as the Periscope I protected 
memory. AND... 

The Periscope III board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you track down 

bugs that a software- 
oriented debugger would 
take too long to find, or 
can’t find at all! 


Periscope III Board 


What Periscope Users 
Like Best: 

“I like the clean, solid design and the crash 
recovery.” periscope I user 

“I like the ability to break out of (a) locked 
up system! Periscope II user 

“I am very impressed with Periscope II-X 
... it has become my ‘heavy duty’ debugger 
of choice, especially if I need to work on a 
memory resident utility or a device driver.” 

Periscope II-X user 

”. . . Periscope III is the perfect answer to 
the debugging needs of anyone involved in 
real-time programming for the PC . . . The 
real time trace feature has saved me many 
hours of heartache already.” 

Periscope III user 

■ Periscope I includes a half-length 
board with 56K of write-protected RAM; 
break-out switch; software and manual for 
S345. 

■ Periscope II includes break-out switch; 
software and manual for S175. 

■ Periscope II-X includes software and 
manual (no hardware) for S145. 

■ Periscope III includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run¬ 
ning up to 8 MHz is S995; for machines 
running up to 10 MHz, S1095. 

REQUIREMENTS: IBM PC, XT, AT, or close 
compatible (Periscope III requires hardware 
as well as software compatibility); DOS 2.0 or 
later; 64K available memory; one disk drive; 
an 80-column monitor. 

Call us with your questions. We’ll be happy 
to send you free information or help you 
decide on the model that best fits your 
needs. 

Order Your Periscope, 
Toll-Free, Today! 
800 - 722-7006 

MAJOR CREDIT CARDS ACCEPTED 


The 

PERISCOPE 

Company, Inc. 

1197 PEACHTREE ST. 

PLAZA LEVEL 
ATLANTA, GA 30361 
404/875-8080 
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MAXIMUM PERFORMANCE. . . 


MAXIMUM COMPATIBILITY. . . 



Unleash The Power Of The 386! 

Concurrent DOS uses the potential of the 386, offering 
DOS compatibility, combined with multitasking for 
single-user, and multiuser environments. Up to ten users 
can share the resources of a single system through 
simple, easy-to-connect, serial terminals as confi^u’ed . 
More users can be added by purchase of a Concurrent 
DOS System Builder’s Kit. Multiuser, Multitasking 
Applications can be designed using the Concurrent DOS 
Programmer’s Toolkit. 


Runs Concurrent DOS Multitasking 
Applications And All The Popular PC 
DOS Applications, 

The apphcations running on your current system 
(Lotus® 1-2-3®, dBase® in, WordPerfect® and many 
more) are still useable and don’t have to be replaced 
with ^Vork-ahkes” or “compatibles”. Concurrent DOS 
386 contains windowing capabilities allowing up to four 
of these applications to run from the primary system 
console. Concurrent DOS will also allow popular DOS 
applications to be run from serial terminals. 


CIRCLE NO. 221 ON READER SERVICE CARD 

H DIGITAL RESEARCH 











































[GRATED MANUFACTURII 
^lATERIALS M 
I REQUIREMENT 


iMPILER 


iPECTORY 

^PRINTER 


Articulate Publications.**^ 

DENTALIS-DENTAL (SVICE 


^ j^ lanning Corporation 
InnPiii Computer Systems 


E rCALS^ 

Modes, lnc\ 

^ PATIENT ACCOUNV,^___^ | 

^ Datalorms, Inc. 

p AUTOMATED MATERIALS MANAGEMENT 


ON SPEC REMOTE LINK 
ON SPEC REMOTE SUPPORT 
FOXBORO SPEC 200 MICRO/ON SPEC 


Micro Resources 

MICRO RESOURCES SYSTEM MENUS 
MICRO RESOURCES "WYSE" PAC 


Information Products, Inc. 

INVENTORY MANUFACTURING 


Newj^ration Systems, Inc. 


SPEED BACK-UP/RESTORE 
i-COMPUPRO UTILITY PACKAGE 
•NT DOS PROGRAMMER 
ULS 
IL 


DATABASE 


Ansa Software 
PARADOX 


Data Access Corporation 

•DATA FLEX 


One International 

QPR0 4 

Unlimited Processim 

•TEAM-UP 


DENTAL 


Data Modes, Inc. 

DENTAL PATIENT ACCOUNTINi 

Digital Software Corporation 

PAS-3 PLUS-DENTAL BILLING 

Professional Economics 
Inc. 

ASYDENT 


Raynbow Technology 

DENTIQUE 


Systems Plus, Inc. 

DDS-MEDICAL MANAGER 


DESKTOP PUBLISHING 


EDUCATION/SCHOOLS 


Barden & Associates, Inc. 

TRAINING PAC 


W.L. Slaughter & Associates 

SCHOOL MANAGEMENT SYSTEM 


IINGC 

Jen debugger 

^#R0 


MARSHAL PASCAL 


iTAL'ffslARCH PASCAL/MT+^^ 
rrAL'R esearch PL/r^ 

[if^L RESEARCH FORTRAN 77™ 
lESEARCH ASSEMBLER PLUS 


Xerox Corporation 

XEROX VENTURA PUBLISHER EDITION 
XEROX DOCUMENTER 


The Williamson Group 

MICRO-ALUM/ALUMNI DEVELOPMENT 
SYSTEM 

MICRO-ADMIT/ADMISSIONS OFFICE 
SYSTEM 

APPLY/COLLEGE GUIDANCE OFFICE 
SYSTEM 


CO: 

Me Software;! 

‘INCOME ll-BII 
‘INCOME ll-JOl 
PROGRESS 
‘INCOME ll-MA' 

REQUIREMEN 
‘INMASS-JOB C 
PROGRESS 

Micro Management 

JOB COST 

Reaiworld Corporation' 

JOB COST 

LABORATORY MANAG 

Genlex, Inc. 

GEN LAB-TEST LABORATORY 


Manx Software Systems, Inc. 

‘AZTEC-C 


Minnow Bear Computer 

CBS TOOLS (CB-86) 

CBS MANAGER (CB-86) 

CBS XREF (CB-86) 

MB PASLIB (PASCAL MT+j 
MB + TOOLS (PASCAL MT-nj 

O’Hanlon, Inc. 

DATA BASE SOLUTION 
CLASSIC SOLUTION 


Digital Software Corporation, Inc. 

PAS-3 PLUS-MEDICAL BILLING SYSTEM 


PROJECT MANAGEMENT 


MINIMUM INVESTMENT. . . 

Migrate to the Multiuser World With Minimum 
Investment! 

Protect your development investment with easy 
migration within the Intel® microprocessor family. Plus, 
a library Concurrent DOS multiuser applications 
already exists to meet the diverse requu^ments of many 
user environments. From medicdl practices to manu¬ 
facturing floors, the price/performance capabilities of 
Concurrent DOS 386 are readily available. 

Minimize your investment in software, training, and 
support, while you take advantage of the latest 
hardware/software/system technolo^es with Concurrent 
DOS 386. Unleash Concurrent DOS 386 and discover 
the operating system that puts power at your fingertips! 


SPECIAL FEATURES 

• PC DOS 3.3 Compatible 

• support of all models of IBM® Persoud 
System/2™ Saaes. 

• True Multitasking With Simttitaneous Executif>n 

• Supports Multiasera Sharing Built-In Networkable Resources 

• User-Friendly 

• F^asy to Inst^ and Use 

• Up to 255 Simultaneous Tasks 

• Support for Large Memory Systems 

• Oyet 1000 Business Solutions Available Worldwide 

• Full Complement ofDevelopment Tools Available 

• Three^Firnes Faster Screen I/O Than IVIS® -DOS 

• Serial Port Configurability Up to 38.4K Baud 

HI DOTAL RESEARCH* 


C.in(Mirr«‘nl i* a Iratbraark, and Di^citul He.srarch an<l the l>i«ilal Keseareli logo are ragiHlered Iraaeinarks of Digital Researeli l»c. IBMTara registered trademark and Her.-*onal i* a 

trademark luternaUonal Biiaineas Machiiiea Corporation. Other products and companies mentioned arc trademarks, registered trademarks or trade names of their reB}i«.-4ive ranupanie.s. 
Copyright 1987 Digital Researeh Inc. A11 rights reserved. 









Btrieve 

y& 

Ser-No; (»i 




Btrieve , ssaaj 

s^: f 


WeVe spent years developing our 
file manager so you won’t have to. 


You could invest hundreds of programming 
hours writing a file management system for your 
next application. 

Or you could simply invest in Btrieve? 

And get all the file handling functionality you need, 
through subroutine calls from your favorite 
programming language. 

Portable. Write your application once. 
Wherever Btrieve runs, your application will run, 
whether in a single user or multiuser environment. 
In fact, Btrieve is the standard access to NetWare? 

Fast. Written in assembly language, Btrieve 
uses b-tree indexing algorithms with caching 
and automatic balancing for fast, efficient file 
management. 

Safe. Btrieve is the only fault tolerant file 
manager with built-in file recovery. In the event 
of a system or power failure, your database is 
protected. 

Flexible. Develop applications with the 
capabilities you need most. Like 255 open files, 
unlimited records per file, 24 indexes per file, and 


a maximum file size of up to four gigab)d;es. You 
can access Btrieve from BASIC, C, Pascal, 
COBOL and others. 

Invest in Btrieve. At just $245 for single user 
and $595 for multiuser, it’s a small price to pay for 
all the file manager you’ll ever need.* And you’ll 
never pay royalties on the applications you devel¬ 
op. To find out more, see your authorized Novell 
reseller, or call (512) 346-8380. 

For more information, call from your modem 
1-800-444-4472 (8 bit, no parity, 1 stop bit) and 
enter the access code NVBT3. 



For software solutions, 
you should be seeing red. 


“Suggested retail price (US dollars) ©1987 Novell, Inc., World Headquarters, 122 East 1700 South, Provo, Utah 84601 (801) 379-5900 

Requires PC-DOS or MS-DOS 2.X, 3.X or Xenix. 
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SYSTEMS PERSPECTIVE 

Guarding Your Data 

Can a PC-based data manager provide the control and 
security that the mainframe world takes for granted? 


JULIE ANDERSON 



D ata are assets as critical to a cor¬ 
poration as its employees or 
capital equipment. If a corpora¬ 
tion s data are lost, its ability to con¬ 
duct business is seriously impaired. 

Like any other asset, data must be man¬ 
aged and protected. 

In order for a PC to host a pro¬ 
duction database application, it must 
prove itself a woitliy caretaker of the 
data. Normally this means applying 
both programmatic and physical con¬ 
trols. Among the programmatic controls 
necessary to ensure the integrity and 
security of corporate data is ti^ansac- 
tion processing; it ensures that a set of 
operations on the data will be applied 
either completely or not at all. 

Jowrialing is another program¬ 
matic control that builds a trail of all 
data management activity. Should a fail¬ 
ure occur, all transactions recorded in 
the journal are applied to the database, 
thus recovering the lost data. Finally, 
data security is enforced by controlling 
access to data through the definition of 
user views or through access restric¬ 
tions based on user name or group. 

These features, which are so criti¬ 
cal to a production application, have 
been present in mainframe data manag¬ 
ers for years. Yet, they have been slow 
to appear on microcomputers because 
they affect performance and require 
additional memory and storage re¬ 
sources. Now, with the power of the 
286- and 386-based machines, however, 
mainframe data managers are begin¬ 
ning to migrate to the PC, bringing 
with them many of the features neces¬ 
sary to create production applications. 

One feature that these data manag¬ 
ers do not bring to the PC is physical 
security. An advantage inherent in 
mainframe data management systems is 
that the data and the user are physi¬ 
cally separate. On the PC, however, the 
database administrator cannot prevent 
the user from corrupting the data ei¬ 
ther intentionally or unintentionally. 


This is not the fault of the data man¬ 
ager; it is a failing in the operating sys¬ 
tem. Because neither DOS nor OS/2 
enforces sufficient file protection, the 
user (even outside of the application) 
can access the files containing the data, 
write over them, and even delete them. 

For this reason, and because the 
PC user interface is superior to the 
mainframe’s, future applications likely 
will be designed with the PC acting as 
an intelligent user-interface engine that 
communicates data requests to a data¬ 
base engine residing on another plat¬ 
form. However, before this approach 
can become viable, some enabling 
technology must be in place—specifi¬ 
cally, a multitasking operating system 
(such as OS/2 or UNIX) and a pro- 
cess-to-process communications proto¬ 
col (such as IBM’s APPC). 

Further, the database engine and 
user interface engine will need to 
speak a common language. Structured 
Query Language (SQL) is gaining wide¬ 
spread acceptance as this language. The 
reason for standardizing on SQL is sim¬ 
ply because it’s already there. SQL is 
the most commonly implemented data 
management language, plus it enjoys 
the blessings of IBM and E. F. Codd, 
developer of the relational model of 


database design. Turning to SQL is eas¬ 
ier than teaching the data management 
world an entirely new language. 

In the years since SQL was intro¬ 
duced and the ANSI standard for SQL 
was proposed, many dialects have 
arisen. In fact, because the ANSI com¬ 
mittee deliberately left the implementa¬ 
tion of some features to the user, mul¬ 
tiple dialects are not only tolerated but 
encouraged, thus complicating what 
was intended to simplify. 

With the industry’s cooperation in 
defining this “standard,” SQL is ex¬ 
pected to shine as a means for commu¬ 
nicating between heterogeneous data¬ 
bases. As Rick Richardson of Arthur 
Young said in February at the 1987 PC 
Forum, in Phoenix, “We have invested 
4V2 times more money in data than we 
have in hardware and software put to¬ 
gether. We’re tired of people bringing 
out brand-new products that don’t 
work with old data.” With SQL, new 
applications can be built that access 
existing databases transparently. 

In the meantime, these powerful 
data managers that have migrated from 
mainframes offer advantages for appli¬ 
cations where strict security is not re¬ 
quired. With a data manager that runs 
on a variety of architectures, an appli- 
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cation can be ported easily throughout 
the corporation. Using the same data 
manager for all applications in a corpo¬ 
ration, whether PC- or mainframe- 
based, reduces the costs of training the 
developer and the end user. Further¬ 
more, with a data manager that runs on 
a variety of machines, developers can 
deliver vertical applications on what¬ 
ever architecture the client owns and 
can create applications that share 
work-group data on a minicomputer or 
through a local area network (LAN). 


Small business application require¬ 
ments that can be met on a PC also 
benefit from the migrated data manag¬ 
ers. Small businesses frequently grow 
into larger businesses, and small appli¬ 
cations grow into larger ones. Once tlie 
PC is outgrown, an application can be 
ported onto a larger machine witliout 
extensive reprogramming. 

Finally, the PC can serve as a de¬ 
velopment workstation, thereby off¬ 
loading development from the main¬ 
frame. Production applications can be 


prototyped, developed, and tested on a 
PC before use on ^e mainframe. 

In this issue, in a cover suite com¬ 
piled by our data management special¬ 
ist, Maxine Fontana, we first define SQL 
and examine its suitability as a means 
for communicating among heterogene¬ 
ous relational databases. Next, two SQL 
mainframe data managers that have 
migrated to the PC are submitted to 
the scrutiny of our standard data man¬ 
ager evaluation criteria: inches from 
Relational Technology^ Inc. (RTI) and 
ORACLE from Oracle Corporation. 

In porting these data managers to 
the PC, each company took a different 
approach. To live within the 640KB 
memory limitation of DOS, RTI chose 
to implement a subset of features 
found in Ingres on larger systems. Ora¬ 
cle Corporation overcame the limita¬ 
tion by implementing its own extended 
memory manager so that oracle runs 
in protected mode on a 286 machine 
under DOS. This means that a 286 
machine with extended memory^ at 
minimum is needed to run oracle, but 
Oracle was able to implement all fea¬ 
tures found on its other systems. 

Both RTI and Oracle are releasing 
LAN database servers running under a 
version of UNIX tliat will accept SQL 
queries from the PC-based nodes on 
the network, thus heralding true dis¬ 
tributed applications and physically sep¬ 
arating user from data. This is a big 
step forward from the current state of 
the art in LAN data managers in which 
a database on the LAN server is shared 
by multiple copies of the data manager 
running on the network nodes. 

With the right combination of data 
managers, multiuser operating system, 
and network protocol, PCs definitely 
have a place in the world of the dis¬ 
tributed database. 

DEBATES AT THE FORUM 

Also in this issue is a special report by 
executive editor Susan Holly on the 
first PC Tech Journal Systems Forum. 

In an intense IVi days in San Diego 
this past September, we debated the 
issues facing systems professionals: is 
OS/2 worth waiting for, is the PS/2 
worth buying, which emerging LAN 
standards will be useful, where is the 
future of data management heading? 

The Systems Forum proved to be 
an invaluable opportunity for many of 
our readers, who are among the lead¬ 
ing systems developers and integrators, 
to update vendors on their concerns. 

We hope to see even more of you at 
our 1988 Systems Forum. ['imiiniiffil 


THE ATRON BUGBUSTERS 
CRACK DEBUGGING FOR 
COMPAQ 386s & IBM PS/2-80s 


You already have Microsoft’s 
CodeView.^" And you’ve seen our 
ads for the Atron hardware-assisted 
software debuggers. Right? The 
Atron Bugbustersl Nine of the top 
ten PC software developers use our 
debugging tools. With our new 
MiniProbe^'* shortcards, you can 
use watchpoints and tracepoints in 
real time. On PCs, ATs and, now, 
COMPAQ and IBM 80386s. 
Without learning new debugging 
technology. 


Only $395 puls 
you info world- 
class debugging. 


device. This solves the most 
common debugging problem: Out- 
of-range pointers which overwrite 
the program code or data. Often, 
the overwrite is different after each 
new compile of the program. 

And if you need a software 
debugger which is smaller in size 
than CodeView, the Atron source- 
level debugger included with each 
MiniProbe can also use external 
memory for CodeView symbol 
table storage. 



With real-time watchpoints and 
tracepoints, a one-minute program 
will run in one minute. Not 50 
hours (the difference between 
software-only debuggers and 
hardware-assisted debuggers is a 
3000-to-l increase in efficiency). 

And if the program bug you’re 
trying to find has anything to do 
with interrupt activity, it might 
never occur when you’re debugging 
with CodeView alone. 

But with the Atron MiniProbe, 
you can trap events like reading 
and writing to memory or an 10 

© 1987 by Atron. a division of Northwest Instrument Systems, 


So now that you don't 
hove to lenm a new 
debugger. Hie only thing 
keepma you front 
debugging like the pros is 
$395. And our phone 
number: 408/741-5900. 

Cali today. Bust bugs, and 
records, tomorrow. 

1 ^ 

THE BUGBUSTERS 

20665 Fourth Street • Saratoga, CA 95070 

Inc. MiniProbe’'* Atron. CodeView'" Microsoft. TRBA 


CIRCLE NO. 249 ON READER SERVICE CARD 


10 


PC TECH JOURNAL 












IRY ORACLE'S $1295 SQL DBMS 
R>R ONLY $199 fODAY. 

OR ORDER VAPORWARE. 


If you’re looking forward 
to OS/2 and the next gen¬ 
eration of PC database 
management systems to 
enable you to build larger, 
higher-quality PC applica¬ 
tions, you’ll be interested 
to know that: 

• Ashton-Tate has announc¬ 
ed its intention to replace 
its outdated database tech¬ 
nology with a SQL DBMS 
under OS/2, and 

• IBM has announced its 
intention to offer SQL for 
OS/2 in its Extended Edition. 

All you have to do is wait. Wait 
for OS/2 and SQL. Wait until mid- 
1988...or later! Meantime you 
keep developing with soon-to-be 
obsolete dBASE™ technology. 

But you don’t have to wait for 
SQL on the PC. 

Oracle has it now. And you 
don’t have to wait for OS/2 to run 
programs larger than 640K. The 
ORACLE® DBMS allows you to run 
OS/2-size programs under today’s 
MS-DOS™ 

ORACLE is the number-one sell- 


Ashton-ToteSQL 


IBM SQL 


ORACLE 



ing DBMS on both minicomputers 
and mainframes. If you try PC 
ORACLE, we think you’ll make us 
number-one on PCs, too. That’s why 
we’re making you this special offer. 

We’ve sold thousands of copies 
of PC ORACLE for $1295. But now, 
for a limited time, we will send 
you the same, full-function version 
of ORACLE for only $199.* 

That’s right. Only $199 for a PC 
SQL DBMS that is identical to the 
ORACLE that runs on minicom¬ 
puters and mainframes. $199 for 
the only PC DBMS that lets you 


write larger-than-640K, 
OS/2-size programs and 
run them under today’s 
MS-DOS. 

ORACLE makes it easy 
to write large, high- 
quality applications using 
industry-standard SQL. 
Applications that run 
faster. Applications that 
are easier to use and 
have more capability. 
Multi-user, networked 
applications. Applica¬ 
tions that can be devel¬ 
oped on MS-DOS today, and then 
run unchanged on OS/2, mini¬ 
computers and mainframes. 

So stop writing dead-end dBASE 
code today. And stop writing 
cramped, limited-to-less-than-640K 
applications. Call 1-800-ORACLE1 
today. Or use the rightmost 
coupon. Or mail one of the other 
coupons. And wait. 




fllear Ashlon-TateP 

I 20101 Hamilton Avenue 
Torrance, CA 90502 

I Since you've announced your inten¬ 
tions to go to SQL, 1 really don’t feel 

( like developing obsolete applications 
in dBASE. I have every confidence your 
first attempt will be full-featured and 
bugrfree. Send me what you’ve got, 
when you get it. 



Dear IBM, 

Old Orchard Road 
Armonk, NY 10504 

Attached is a blank check. 1 keep read¬ 
ing that you’ve already announced 
that you’re going to announce SQL for 
OS/2 and the Personal System/2. 

When you do, fill in the check amount. 
Hope to hear from you sometime in 
the next couple years. 


11 
11 
11 
11 


COMPATIBILITY« POBTABILITT » COHHECTABILITY 

Call 1-800-0RACLE1 today. 

,- 

Dear Orad^ 


I 
I 

T'^l 

i /! 


PC ORACLE • Oracle Corporation 
20 Davis Drive • Belmont, CA 94002 

I want to run OS/2 ORACLE on MS-DOS today. 
I agree to use this license only for application 
development. 

Send me (check only one): 

□ PC ORACLE.$199 

□ ORACLE + 1MB Extended memory.$599 

□ ORACLE + 2MB Extended memory.$799 

I’m paying by □ Check □ VISA □ MC □ AMEX 


1 1 

1 Print Name 

1 

Date 

Name I I 

1 Company 

Title 

Title 

I 1 

Street 

Company 

7^ 1 

1 City 

State Zip y y 

Street 

1 J 1 

1 Credit Card Number 1 

City 

J f*', , 

1 Card Expiration Date 


State 

4 _ ''^-1 1 

l^^^nature 

PCTJ12 


BtltmrnriB inmnnrWT t11*l SBB-BOOO * CiIm« (AW) BBB-ZBM • Ottiwi IBM) 238-23B1 • OMbte (514) 3S7-0755 • Toronto (416) 5IB-7750 • ORACLE Syitora AmMIIo 61-2-959-5080 • ORACLE Ewopo 44-9404911 • ORACLE Syrtomo Hee# Kotg B52-5-206B46 

^ -PC ORACLE roQulrot in'•0S/2roidy’'28«/386-bmd PC runnlnfl DOS3.1 + wlOi 1MB oxtontfodmomory (2MB lirieomtn#Bdo5)iiKl«minimum 10MB hord dirt OrWo. 

£4907 by Ortdo Corporitlon. ORACLE h < roglitertd tndomark ot Oncin Corporation. Tho oHior compinlu monliontd own namorou* riglitored tradimirki. £»tn tho Vaporwaro It Iradamarkad. Oflor valid In UI only. TRBA 

















































por'ta'bl, a. [L. portabilis]: The ability to take your 
personal computing environment across town, across the 
country or across the world.. .inyour briefcase. Or even 
send it by mail. 






To make it in business, you’ve always had 
to go the distance. 

But taking the office with you is something 
new. You can handle all this added respon¬ 
sibility, however, with complete confidence. 
If your data is safe within the world’s first 
portable, fast-access Winchester: the 
Personal Data Pac. Only from Tandon. 

Like you, _ this PC-compatible drive is a 
world- 


can 

any- 


class traveller. With it, you 
move mountains of data 
where, with complete 
reliability. Even when 
the going gets rough. 
The secret to the 
Personal Data 
Pac’s por¬ 
tability is 
a unique 

head locking and shock absorption 
system, which suspends the drive in 
a metal casing, housed in a rugged 
ABS case. 

So it’s ready for just about anything. 

The red-eye to Rangoon. A trip through 
the mail. Even an unintended fall off your 
desk. It will keep on working. 

And wherever the Personal Data Pac 
goes, it gets along splendidly. With 
a single, low-cost 
receptacle, the 
Tandon Ad-PAC, 


an 


you can up-grade your cur¬ 
rent PC system. 

Just plug it in and you 
are set to share an entire 
library of software. 

Better yet, you no 
longer need dedi¬ 
cated workstations 
for everyone in the 
office and you are no 
longer restricted by your com¬ 
puter’s hard disk. You’ll have: 
unlimited capacity for hard work. 

And there’s one more thing you can do with 
the Personal Data Pac that you can’t do with 
other hard disks. Simply lock it 
away. Where only you can get at it. 

The Tandon Personal Data Pac. 
Perfectly secure. Completely 
reliable. And totally portable. 
However you look at it, it’s a defi¬ 
nition for personal freedom. And 
peace of mind. 

To learn more about it, see your 
Tandon Dealer or call us today at 
1-800-556-1234, ext. 171. In California 
call 1-800-441-2345, ext. 171. 


We're redefining 

personal computing. 
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EVEN MORE POWER 
AND FLEXIBILITY 


BRIEF 2.0 


Users and industry press alike have 
unanimously proclaimed BRIEF as 
the best program editor available 
today. Now, the best gets better, 
with the release of BRIEF 2.0. 

Straight from the box, BRIEF offers 
an exceptional range of features. 
Many users find that BRIEF is the 
only editor they'll ever need, with 
features like real, multi-level Undo, 
flexible windowing and unlimited 
file size. But BRIEF has tremendous 
hidden power in its exclusive macro 
language. With it, you can turn BRIEF 


into your own custom editor con¬ 
taining the commands and features 
you desire. It’s fast and easy. 

Jerry Poumelle, columnist for BYTE 
magazine summed it all up by saying 
BRIEF is, “Recommended. If you 
need a general purpose PC program¬ 
ming editor, look no further." His 
point of view has been affirmed by 
rave reviews in G JOURNAL, 
COMPUTER LANGUAGE. DR. 
DOBB’S JOURNAL. DATA BASED 
ADVISOR. INFOWORLD AND 
PC MAGAZINE. 


One user stated “BRIEF is one of 
the few pieces of software that I 
would dare call a masterpiece.” 
Order BRIEF now and find out why. 
BRIEF 2.0 is just $195. If you already 
own BRIEF, call for upgrade 
information. 

TO ORDER CALL: 1-800-821-2492 
(in MA call 617-337-6963) 

As always. BRIEF comes with a 
30 day money-back satisfaction 
guarantee. 



brief 2.0 enhancements! 
at these BRIf 

Expanded regular P column, 

boundaries^ niarking bV ^^lete 

’’“’d IW editing ("td^f^raweters). 

. command command para 

characters, sp amm/ng 'a^gu 9 

Enhanced large P J ^ fn^s 


;jc Features: 

multi-level Undo 

many disk space 

size limited only by .^^a,,at.on 
,„,od.aSo language sens... 


Solution 

<!wyStOfT1S ^ 


541 Main St. 

Suite410-P 
South Weymouth, MA 02190 
(617)337-6%3 


Requires an IBM PC or compatible with 
at least 192K RAM. 

BRIEF is a trademark of UnderWare, Inc. 

Solution Systems is a trademark of Solution Systems. 
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A CASE FOR SCMS 

Having just read your review of our 
product, the Software Revision Manage¬ 
ment System (srms), in the September 
issue (“Tracking Code Modules, Jim 
Vallino, p. 50), we were pleased with 
the article’s accuraq^ and objectivity. 
However, Mr. Vallino did incorrectly 
report two items with respect to srms. 

First, with respect to table 1, Mr. 
Vallino notes that sitMS supports only 
one level of branching. This is not the 
case; the number of branch levels is 
unlimited. The user is restricted only in 
the sense that the number of trunk and 
branch deltas in a librar\^ module not 
exceed the 500 revisions allowed. 

Mr. Vallino also states, “When 
Sl^SINFO MODULE.C was accidentally 
run to display information about this 
single module, the program generated 
the status report using MODULE.C as 
an output file. This destroyed the work¬ 
ing copy of this source file in the pro¬ 
cess. All modifications performed since 
it was checked out were lost.” 

When we tried to duplicate the 
problem with Sl^SINFO, we received 
the following error message: 

Outputfile <MODULE.C > Exists . . . 

Replace (DESTROY) It? (Y/N)? 

As in this case, sms is generally veiy 
cautious about overwriting output files 
without some input from the user. 

Finally, in the sidebar “Automatic 
Program Building” (p. 59), Mr. Vallino 
notes that “Both Polytron’s and Seidl’s 
SCMSs have separate MAKE type prod¬ 
ucts . . .” Quilt also markets a MAKE 
utility (QMAKE) that is fully integrated 
with our SRMS product, giving the end 
user complete control of system gener¬ 
ation capabilities. 

Thank you again for bringing the 
important subject of configuration man¬ 
agement to your readers. 

Thomas Igielski 
Quilt Computing 
Woodbwy, MN 


Thank you for reviewing the Seidl Ver¬ 
sion Manager (svm) in “Tracking Code 
Modules.” Overall, the review by Jim 
Vallino was quite fair and accurate. 
There were a few minor inaccuracies 
that I would like to point out. 

In the table of features (p. 61), svm 
version 1.05 is listed as having only 
eight levels of branching when it actu¬ 
ally has unlimited branching. Also, it is 
listed as having merge capabilities 
when, in fact, version 1.05 does nOt. 

On October 1, 1987, we released 
SVM version 2.0, which addresses eveiy 
shortcoming the reviewer found with 
version 1.05 and also contains features 
and utility programs that were not con¬ 
sidered in the review. 

F. Andy Seidl, vice president 

Seidl Computer Engineering 
Ann Arbor, Ml 

Regarding the comments by Mr. Igielski 
and Mr. Seidl about unlimited branch¬ 
ing capabilities, I stand by the informa¬ 
tion presented in table I (p. 61). There 
may be a misunderstanding concern¬ 
ing what I call a branch level. / have 
defined a level of branching as a par¬ 
allel development path that splits from 
a particular revision of the source file. 

A source code management system 
(SCMS) indicates the branch by appetid- 
ing a branch majorlminor revision 
number to the mqjor/minor revision 
number of the base, such as branch 
revisions 1.2.1.1, 1.2.1.2, and 1.2.2.1 
developing from revision 1.2. To sup¬ 
port more than one level of branching, 
the SCMS must allow for another devel¬ 
opment path to be created parallel to 
the branch development line. This 
'branch from a branch” would have a 
revision number such as 1.2.2.1.1.1. 

Iloe version of Quilt Computing’s 
sms that was reviewed, version 3-0, 
supports revision numbers with up to 
four components in the form R.L.B.S. 
(standing for Release, Level, Branch, 
and Sequence, respectively). Release 


and Level can he associated with the 
trunk major and yninor revision num¬ 
bers, while Branch and Sequence are 
the branch major and minor numbers 
for the first level of branches. The 
branch level limit of one specified for 
sms implies neither a limit on the nu¬ 
meric values for any of the four parts 
of sms’s revision number nor a limit 
on the number of different branches 
that can be created from the main de¬ 
velopment path. It does mean, though, 
that you cannot create a "branch from 
a branch” in a way that will maintain 
consistent revision numbering. 

In a similar fashion, revisions are 
numbered with up to eight components 
for the Seidl Computer Engineering’s 
SVM 1.05. These components are treated 
individually (that is, not as major! 
minor pairs), so it is possible to main- 
tarn consistent revision numbering with 
up to seven levels of branching, setting 
aside one component to represent the 
mam development tmnk. 

I went back and tested the prob¬ 
lem reported with sms’s SRMSINFO pro¬ 
gram. It is a problem clearly evident in 
the version provided for review. When a 
file is takerj out for edit to create a 
new rei'ision, such as MODULE.C, this 
file is overuvrntten if the command 
SIEMSINFO MODUIJi.C is rnn wherr m 
the same directory. No warning mes¬ 
sage is generated. A search of the 
SIEVISINFD.COM file did not reveal any 
printable strirrgs that could be used to 
ger^emte the message specified in Mr. 
Igielski’s letters Perhaps there is a newer 
version of SIEMSINFO that is more cau¬ 
tious about overwriting output files. 

I apologize for not riotmg Quilt’s 
QMAKE utility^ in the sidebar. It was 
omitted because the SRMS docurner'ita- 
tior% reviewed made no refererrees to it. 

I suggest that Quilt add this infonna- 
tion. to the sectiorr titled "Pr^oject Man¬ 
agement with sms” wherr the documen¬ 
tation is next released. 

—Jim Vallino 1 
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For Only $99.95 BOOKMARK" Protects You From: 



BLACKOUTS 

‘k 



BOOKMARK protects you against loss of work and time 
due to unexpected incidents. 


Work in progress, up to the pr&rious BOOKMARK place¬ 
ment. is safe! 


SYSTEM CRASH 



FROZEN KEYBOARD 





System crashes used to mean complete loss of data in 
memory, but not any more. 


When the keyboard freezes up you’ve got to reboot—and 
you can't even save first. But with BOOKMARK, work is 
already saved. 




Memory-resident utility software that automatically saves 
work in progress to the hard disk at user-definable intervals. 

Resume where you left off with a 
SINGLE keystroke! 


To Order Call Toll FREE 

800-544-MARK 


Requitements; 

IBM PCflOW Of 100% Compal*le • 256k to 640k »IBM DOS 21 or 1 Floppy Driv« • Hard Dtsk 
Dnve (10 Megabyiss Minimum) • Video Display Adapter IBM (Monochrome. Cotof, Enhanced Color) 
Hercules. AST (BOOKMARK occupies an equivalent space on hard disk as m system RAM plus video 
RAM) 

BOOKMAfBC-is a trademark oHNTEaiSOrrinlemalional.Copyngm^: 1966.19e7bylNTEUJS(3FT 
Inter national. Alt rights reserved Patent Pending Other brand and product names are trademarks ol 
their reflective holders. 


In California Call Toll Free 800-543-MARK 
or call for the dealer or distributor nearest you. 


irsTTEJLLlSDFT: 


INTERIM ATIOIMAL 

51 Digital Drive • P.O. Box 5055 • Novato. California 94948 
(415) 883-1188 • Telex 470766 • Fax (415) 883-2646 


^ , ceaturi^’Q- 

{4oW 

• Increased compatibility including IBM 
DOS 3.3 and ptug-in hard disk cards 

• New UNDO (unction key 

• Audible Indication option ot BOOKMARK save 

• Keyboard input now appears simultaneously 

during BOOKMARK save 

• Advanced user mode 

coniinfl soo"' 

BOOKMARK add-on utility for 
extended and expanded RAM 
applications. 


See US^t—intematioiial 

Information Managemen 
Exposition & Conference 

'cenlerolNewToiK 

I Booth No. 249 

The \NorVd f commonwealth Pier Five 

Exhibition Center, C 436 

Boston, MA Oct. lo 


BOOKMARK for Novell Network 
workstations 
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LETTERS 


A VIEW FROM AFAR 

As an avid reader of your excellent 
publication, I have been following both 
your editorial views and the views ex¬ 
pressed by your readers on the IBM 
Personal System/2 models (see the Au¬ 
gust 1987 issue). After reading Mr. 
Fuchs’ letter “Power Shaft/2” in your 
August issue (p. 15), 1 decided to put 
pen to paper to answer his points from 
a more positive perspective; 

• Micro Channel. So what if similar ar¬ 
chitecture has manifested itself in 
mini- and mainframes before, it is a 
step forward for microcomputers. 

• I see no evidence that IBM has 
locked anyone into a single vendor. 
All of the major tliird-party vendors 
have either shipped or announced 
products to work with MCA (DCA, 
AST, CORE) and with the Micro Chan¬ 
nel’s bus arbitration, watch this space 
for add-ons never dreamed of. 

• I also will add that Apple, considered 
to be one of tlie major innovators of 
the industry, saw fit to equip its Mac 
II with NuBus, a very similar system. 

• You chose XENIX—this is your 
choice, not mine nor millions of oth¬ 
ers. Believe it or not, not everyone 
thinks UNIX is what computing was 
invented for—ask two million plus 
Lotus 1-2-3 users, for example. Al¬ 
ready the choice of operating systems 
is expanding. Choices either include 
or will include DOS 3-3, DOS 3-3 
with Microsoft Windows, DOS 3-3 
with DId’s GEM, DOS 3-3 with Quar¬ 
terdeck’s DESQview, AIX, UNIX, PICK, 
and many more. When will some 
people learn that for the vast majority 
of users, computers are a means to 
an end not an end in themselves. 

• Video Graphics Array. They could 
have gone further, but you have got 
to allow all of those people whose 
livelihood depends on enhancing 
IBM’s offering an in to the market. 

• ESDI? My understanding is that 
Models 60-071, 80-071, 80-111 all 
have an ESDI, as for the lower mod¬ 
els, look for third-party solutions. 

• Diskettes are important to tlie vast 
majority of users, my data is much 
safer when 1 carry it around the 
country^ on 3.5-inch media. 

• IBM, in keeping the PC’s architecture 
open, created a platform for micro¬ 
computing to move forward for 

the good of most users, and by re¬ 
taining its openness 1 believe history 
will repeat itself As for science and 
technolog)^ I am sure that from IBM, 
whose R & D budget must be in the 
billions of dollars, does very nicely. 
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Blaise puts the 
Accent on C with 

£ TOOLS PLUS/5.0 




Enhance your Microsoft C programming environment with 
C TOOLS PLUS/5.0™—a new, quintessential library of C 
functions. C TOOLS PLUS/5.0 from Blaise Computing Ine. puts a prime 
accent on quickly building professional applications using the full power of 
Microsoft C Version 5.0 and QuickC. Now you can concentrate on program 
creativity by having full control over DOS, menus, interrupt service routines, 
memory resident programs, printer and keyboard control, and more! 

C TOOLS PLUS/5.0 prebuilt libraries are ready to use 
with either QuickC or the Microsoft C Version 5.0 com¬ 
mand line environment. Complete documented source 
code is included so that you can study and adapt it to your 
specific needs. Blaise Computing’s attention to detail, like 
the use of full function prototyping, cleanly organized 
header files, and a comprehensive, fully-indexed manual, 
makes C TOOLS PHJS/5.0 the choice for experienced 
developers as well as newcomers to C. 

Continuous refinement of Blaise Computing’s library 
products has produced a collection of tools that are 
,i; unsurpassed for reliability, functionality and ease of use. 

' Built upon the widely aeelaimed C TOOLS PLUS, 
C TOOLS PLUS/5.0 includes such highly-developed 
features as: 

♦INTERVENTION CODE 

— Schedule C functions at specified times, inter¬ 
vals or with a “hot ke>^’ NEW! 

—Take full advantage of DOS, even from memory 
resident programs. NEW! 

❖FAST DIRECT VIDEO ACCESS 
— All monitors, even EGA 43-line mode. 
♦PRINTER CONTROL 
— Access BIOS print functions. NEW! 

-Control the DOS PRINT utility. NEW! 
♦UTILITIES AND MACROS 
— Take advantage of DOS file structure. 

— Manipulate data types, far & near pointers. NEW! 
— Access any memory areas with fast “peek” and 
“poke” macros. NEW! 





WINDOWS 

Stackable, removable. 

—OptioiiM borders, cursor memory. 

— Accept user input, formatted output. 

—“printf” window-oriented output. NEW! 
♦INTERRUPT SERVICE ROUTINES 

— Capture DOS critical errors and keystrokes. 

— Install hardware interrupt handlers. 
♦RESIDENT SOFTWARE SUPPORT 

— Install, detect and remove memory resident 
programs. 

♦MENUS 

— Horizontal and pulldown. 
NEW! 

— Lotus-style support. NEW! 



C TOOLS PLUS/5.0 supports the Microsoft C Version 5.0 and QuickC 
compilers, requires DOS 2.00 or later and is just $129.00. 









E N U 


EK 


$ 275,00 


Gerieralscreen control; paint screens; block 
mode datii entry or field-by-fieid control with 
instant screen access. For C or MS-Pascal. 

Turbo C TOOLS $ 129.00 

Windows; ISRs; intervention code; screen 
handling and EGA 43-line text mode support; 
direct screen access; DOS file handling and 
more. For Turbo C. 

Turbo POVFER SCREEN 

COMING SOON! General screen manage¬ 
ment; paint screens; block mode data entry 
or field-by-field control with instant screen 
access. For Turbo Pascal. 

Turbo POWERTOOLS PLUS $ 129.00 

Screen and window management including 
EGA support; DOS memory control: ISRs; 
.scheduled intervention code; and much more. 
Now supports Turbo Pascal 4.0! 

Turbo ASYNCH PLUS $ 129.00 

Interrupt driven support for the COM ports. 
I/O buffers up to 64K; XON/XOFF; up to 
9600 baud: modem and XMODEM control. 
Now supports Turbo Pascal 4.0! 

PASCAL TOOLS/TOOLS 2 $ 175.00 

Expanded string and screen handling; graph¬ 
ics routines; memory management; general 
program control; DOS file support and more. 
For MS-Pascal. 

ASYNCH MANAGER $ 175.00 

Full featured interrupt driven support for the 
COM ports. I/O buffers up to 64K; XON/ 
XOFF; up to 9600 baud; modem control and 
XMODEM. For MS-Pascal. 

KeyPlayer $ 49,95 

“Super-batch” program. Create batch files 
which can invoke programs and provide 
input to them; run any program unattended; 
create demonstration programs; analyze key¬ 
board usage. 

EXEC $ 95,00 

NEW VERSION! Program chaining execu¬ 
tive. Chain one program from another in dif¬ 
ferent languages; specify common data areas; 
less than 2K of overhead. 

RUNOFF $ 49.95 

Text formatter for all programmers; flexible 
printer control; user-defined variables; index 
generation; general macro facility. Crafted 
in Turbo Pascal. 

LIGHTTOOLS $ 99.95 

Windows; ISRs; EGA 43-line text mode; 
direct screen access; DOS file handling and 
more. For the Datalight C compiler. 


TO ORDER CALL TOLL FREE 
800-333-8087 


C ASYNCH MANAGER™ Version 2.0 IMPROVED! 

C ASYNCH MANAGER is a library of functions designed to help you 
incorporate asynchronous communication capabilities into your 
application programs. Version 2.0 has been rewritten especially for 
Microsoft C Version 5.0 and Borland’s Turbo C. S' 
buffered input and output to both COM ports at 
9600 baud, XON/XOFF protocol, modem con¬ 
trol and XMODEM file transfer are among ^- Y,e ^—;iout 

the many features supported and is priced at \ -Yes'. _S4.W 

justSlf5.00. 

Blaise computing Inc. has a full line of support - c^aera 

products for both Pascal and C. Call today for your 
free information packet. 


;n especially tor TELEX NUMBER-338139 __ 

. Simultaneous 
at speeds up to 


BLAISE COMPUTING INC. 



\ ttaine- ^_ ^_ _ 

I ‘ ^^w a registered trademark of 

1 0 m ^ Microsoft Corporation. QuickC 

. is a trademark of Microsoft Corporation. Turbo C 

is a registered trademark of Borland International. 


2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 
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DEVELOP 

VOICE 


T he Complete Answering Machine™ 
(CAM™ for short), gave your PC 
personal voice mail for $349. Now, 
our $499 ProCAM™ development package 
includes the hardware and software you 
need to develop custom voice and phone 
applications. So you can teach your PC to 
speak your customers’ language. 

Think of all the ways your customers 
use their telephones. ProCAM can answer 
their phones in their own voices, direct 
callers to the right departments and take 
accurate messages. It can also be 
programmed to take orders, process 
database inquiries, act as a talking catalog, 
provide customer service — even place 
calls to prospects and remind customers of 
their appointments. 

With ProCAM interfaces to assembler 
and C, you can create custom voice- 
response applications that run completely 
in the background. And with up to four 
ProCAM boards in a single PC, your 
customers can expand their services 
without expanding their payrolls. 

ProCAM is just one of the Complete 
Personal Communications™ products — 
image scanners, fax boards and personal 
voice mail — available from The 
Complete PC. Respond to your customers 
by responding to us at (800)634-5558. 


TI-IECOMPLETEPC 


More from your personal computer 

521 Cottonwood Drive 
Milpitas, California 95035 
(800)634-5558 • (408)434-0145 
FAX (408)434-1048 

♦ProCAM is available by phone through R + R Direct at 
(800)654-7587. Copyright © 1987 by The Complete PC, Inc. The 
Complete PC, The Complete Answering Machine, CAM, Pro¬ 
CAM and Complete ffersonal Communications are trademarks of 
The Complete PC. TRBA 
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LETTERS 


In my opinion, IBM has produced 
a range of products tliat are both well- 
designed and engineered. Having had 
the privilege to visit both IBM’s Boca 
Raton, Florida and Greenock, Scotland 
facilities to see both development and 
manufacture, I can attest to the level of 
investment IBM has gone to make 
these excellent products. 

IBM has been veiy^ open about the 
reasons behind PS/2 and has retained 
an open system (contrary to market 
expectation before April 2, 1987) and 
with the erosion of their market share 
by PC clones, this stance can only be 
applauded. I thought that knocking suc¬ 
cess was a British problem, it is obvi¬ 
ously more widespread than I thought. 

In the end, the market will decide. 
I, like IBM, believe that the corporate 
market at least will go PS/2 and Micro 
Channel Architecture and probably 
OS/2. Whether or not IBM supplies the 
lion’s share depends on how quickly 
the others can catch up. 

Colin Budgen 
P & P Micro Distributors, PLC 
London, England 

A VOTE FOR MAC 

I have always looked to PC Tech Jour¬ 
nal for the latest advancements in com¬ 
puter technology, software, and pro¬ 
gramming tools. My faith in your pro¬ 
gressive reporting is reinforced by your 
consideration of the Macintosh family 
(see “Mac II Attack,” Directions, Will 
Fastie, June 1987, p. 9). 

As you pointed out, Intel 86 series 
users and programmers have a vested 
interest in the IBM standard. We have 
made a considerable investment in 
both equipment and knowledge. 

In January I was introduced to a 
Macintosh for preparation of some sim¬ 
ple overheads. I had been impressed 
with the flexibility and quality of otlier 
presentations prepared on the Mac. In 
March, I purchased a new Macintosh 
SE. By May, my only use for an IBM 
was to update reports that had not yet 
been transferred to the Mac. If Javelin 
would introduce a Mac version of their 
software, my conversion would be 
complete. (If software companies don’t 
comply, they too will be left behind.) 

I work for a large pharmaceutical 
firm that is considering the Macintosh 
as a standard workstation for the hun¬ 
dreds of financial analysts currently 
using IBM PCs. Apple is certainly mak¬ 
ing a move into corporate America. 

Yes, I would like you to follow the 
Apple Macintosh with the same zeal 
that you have followed the IBM PC for 


the past four years. Congratulations on 
your open-minded search of computer 
advancements. 

Rob Bush 
Indianapolis, IN 

\ ninmiiii 


CALL FOR TECH NOTES 

As befits a publication with a highly 
technical readership, PC Tech Jour¬ 
nal has, since its inception, pub¬ 
lished a column of short solutions 
to technical problems under the 
title Tech Notebook. We have pub¬ 
lished some great ones, and we 
continue to improve our service in 
this area. Along with the other 
changes planned, we will be ex¬ 
panding this department under the 
new title, Tech Notes, which will be 
brought together by technical editor 
Ted Mirecki. The new format will be 
more flexible, in part because each 
item will not be constrained to the 
one-page format. 

Readers are invited to submit 
items that are appropriate to the 
technical expertise of our audience. 
Illustrations by code fragments or 
short files of both text and programs 
are welcome. Please send hard copy 
and disk files of both text and pro¬ 
grams to the attention of Ted 
Mirecki, PC Tech Journal, Suite 800, 
10480 Little Patuxent Parkway, Co¬ 
lumbia, MD 21044, identifying them 
as intended for the Tech Notes de¬ 
partment. Text files may be in 
WordPerfect, Word, WordStar, or 
plain ASCII format; source code 
must be plain ASCII ready for input 
to a compiler or assembler. Upon 
acceptance, payment will be made 
depending on length and content. 

—JA 


COMMENTS WELCOME 

All letters to the editor should be 
directed to Editor, PC Tech Journal, 
Suite 800, 10480 Little Patuxent Park¬ 
way, Columbia, MD 21044. Corre¬ 
spondence also can be submitted 
over MCI Mail to PCTECH. 

Although PC Tech Journal can¬ 
not publish all letters received, 
every effort is made to answer as 
many as possible. Please keep letters 
brief and to the point, and include 
name, mailing address, and tele¬ 
phone number; when a letter is 
lengtliy, a diskette is appreciated. 
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Upgrade your technology 


The soflware technology available to 
programmers of IBM-compatible per¬ 
sonal computers is truly amazing. And 
newer, more powerful development 
packages appear all the time. But until 
now, finding out about these important 
products has been a difficult and time 
consuming task. 


FREE Buyer’s Guide. The New 

grammer’s Connection Buyers 
Guide contains individual des¬ 
criptions of over 500 titles of 
programmer’s development 
software by over 150 manu¬ 
facturers. Each description 
covers major product features 
as well as any software or 
hardware requirements and 
version numbers. In the box on 
the right are some examples of 
the types of descriptions you’ll 
find in our Buyer’s Guide. 

No Hidden Charges. The low 

discount prices in our Buyer’s 
Guide are all you pay. We don’t 
charge extra for domestic UPS 
Ground shipping, credit cards, 
COD orders, purchase orders, 
sales tax (except Ohio) or 
special handling (except for 
non-Canadian international 
orders). 

Guarantees. We offer FREE 
30-day no-risk return guaran¬ 
tees and 30-day evaluation 
periods on most of our 
products. 

Latest Versions. The products 
we carry are the latest versions 
and come with the same manu¬ 
facturer’s technical support as 
if buying direct. 

Large Inventory. We have one 
of the largest inventories of 
programmer’s development 
products in the industry. Most 
orders are shipped within 24 
hours. 


Pro- 


Noncommissioned Staff. Our courteous 
salespeople are always ready to help 
you. And if you aren’t sure about your 
needs, our knowledgeable technical 
people can give you sound, objective 
advice. 

Experience. We’ve specialized in de¬ 
velopment software for IBM-compatible 
personal computers since 1984 and 


Announcing Our 

Super 

Year-end 

SALE 

on selected Microsoft 
Products 

until December 31,1987 


New Version 5.0 
Microsoft C 
Optimizing Com¬ 
piler 5.0 

List $450 Ours $269 

Sale Price $259* 

The Microsoft C Optimizing Compiler is a 
high performance, industry- standard C 
language development system. It uses 
many state-of-the-art optimizing techni¬ 
ques including: in-line code generation; 
loop invariant expression removal; 
automatic register allocation of variables; 
elimination of common subexpressions; 
improved constant folding & value 
propagation; and efficient coding techni¬ 
ques covered in the documentation. This 
extensive package also includes the new 
Microsoft QuickC Compiler (see separate 
description) that lets you quickly develop 
programs with its integrated environment 
ancT extremely fast compilation speeds. 
Microsoft C features: library routines that 
implement UNIX System v and most of 
the proposed ANSI standard libraries; ex¬ 
tremely fast and optimized code genera¬ 
tion; five memory models including 
HUGE; mixed models using NEAR, FAR 
and HUGE pointers; huge programs up 
to one MB and huge arrays larger than 
64K; and source and object compatibility 
with XENIX. The packfige also includes 
Microsoft CodeView, an advanced source 
level debugger that features: support for 
overlays created with Microsoft Link; Ex¬ 
panded Memory Specification (^EMS) 
support; access to source level and sym- 
bolic debug information from your 
Microsoft C, FORTRAN and MASM 
programs; simultaneous view of source 
code and assembly; display of local and 
global variables and expressions; anima¬ 
tion and single-step; breakpoints and 
watchfxsints; code and output screens; 
display of CPU registers and flags; and 
support for keyboard or optional mouse. 

Requires 384K memory. Hard disk 
recommended. Version 5.0. 


New Version 5.0 

Microsoft Macro 
Assembler 

List $150 Ours $93 

Sale Price $89* 

The Microsoft Macro Assembler (MASM) 
is the fastest and most complete as¬ 
sembler development system ever 
created. Written in Microsoft C, MASM 
assembles programs at blinding speeds. 
Make your programs run faster by linking 
aissembly language subroutines to your 
Microsoft QuickBASIC, C, QuickC, 
FORTRAN or Pascal programs. A broad 
range of examples in the completely 
revised and exjsanded documentation 
makes it easy to wrrte assembly language 
routines, plus template programs are on¬ 
line so all you have to do is plug in your 
code and go - MASM takes care or the 
interfacing. There is also a complete 
reference to the instruction set containing 
extensive examples. The Macro As¬ 
sembler Itself has sped up by 25-40% and 
the linker has doubled its speed since ver¬ 
sion 4.0. Now there is support for the 
80386 and 80387 instruction set. 
Microsoft CodeView, the window- 
oriented, source-level debugger gives 
you total control over debuggirra. This 
nighly acclaimed debugger is ideal for 
debugging your assembly language 
subroutines called from QuickBASIC, C, 
QuickC, Pascal or FORTRAN. Debug 
using your original source code and 
comments. Watch the value of variables 
and expressions change while your 
program executes and view registers and 
flags. 

Requires 256K memory. Verston 5.0. 

*Plus a Special 
Rebate from 
Microsoft 

Purchase any two of the follow¬ 
ing products before January 31, 
1988 and receive an additional 
$30 rebate directly from 
Microsoft. Or purchase any 
three and receive a $50 rebate: 

• Microsoft COptimizing 

Compiler 

• Microsoft Macro Assembler 
Microsoft QuickC 
Microsoft QuickBASIC 


are experienced at providing a full 
range of quality products and customer 
services. 

How to Get Your Copy. There are three 
ways for you to receive your FREE 
copy of the Programmer’s Connection 
Buyer’s Guide: 1) Use the reader service 
card provided by this journal; 2) Mail us 
a card or letter with your name and 
address; or 3) Call one of our 
convenient toll free telephone 
numbers. 


Free 


If you haven’t yet received 
your Programmer’s Connec¬ 
tion Buyer’s Guide, act now. 
Upgrading your programming 
technology could be one of 
the wisest and most profitable 
decisions you’li ever make. 


CALL TOLL FREE 

USA; . 

800-336-1166 

Canada:. 

800-225-1166 

Ohio & Aiaska 


(Coiiect): .. 

216-494-3781 

International: 

216-494-3781 

Telex: . 

. 9102406879 

Easylink: . 

. 62806530 


Programmer’s Connection 
7249 Whippie Avenue NW 
North Canton, OH 44720 

Please turn the page for our 
latest price list and ordering 
information. 
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ai - expert systems List Ours 

\%X-Z\ASS by Programs in Motion . 495 399 

EXSYS Development Software by EXSYS . 395 289 

EXSYS Runtime System. 600 469 

by Information Builders . 685 569 

Logic-Line Series AH varieties by Thunderstone . CALL CALL 

y? by Paperback Software . New 100 63 

ai - lisp language 

by Soft Warehouse _ New 300 199 

muLISP-87 Interpreter & Compiler. New 400 269 

{XH\a\Various by NIAL Systems . CALL CALL 

Star Sapphire LISP (rom/r/ye/- 5 a/ 7 /e/ 7 s. 495 429 

TransLISP PLUS from Solution Systems . 195 125 

ai - Prolog language 

Arity Combination Package . 1095 979 

Expert System Development Pkg. 295 229 

File Interchange Toolkit. 50 44 

PROLOG Compiler 8 t Interpreter. 650 569 

Screen Design Toolkit. 50 44 

SQL Development Package. 295 229 

Arity PROLOG Interpreter. 295 229 

Arity Standard Prolog . 95 77 

LPA microPROLOG All Varieties . CALL CALL 

MPROLOG Language Primer Zy7^/y:H^4/7£. 50 45 

nPMlOG pm by LOGICWARE . 495 395 

M PRO LOG P550 w/Primer by LOGICWARE . 220 175 

Turbo PROLOG by Borland Inti . 100 64 

Turbo PROLOG Toolbox /a//. 100 64 

ai - Smalltalk language 

Smalltalk/V. 100 84 

EGA/VGA Color Option. 50 45 

Goodies Diskette. 50 45 

Smalltalk/Comm. 50 45 

ai - texas instruments 

kxXiomX Decision Tree Software . 595 519 

PC Scheme Lisp . New Version 95 77 

Personal Consultant Easy. New Version 495 435 

Personal Consultant Image. 495 435 

Personal Consultant Online . 995 869 

Personal Consultant Plus. New Version 2950 2589 

Personal Consultant Runtime. 95 84 

ada language 

MaMaxxXz^t GSA-Validated by Meridian Software ... 795 735 

AdaVantage Utility Packages. 50 47 

DOS Environment Package . 50 47 

Janus/ADA C Pak by R&R Software . 95 84 

Janus/ADA 0 Pak by R&R Software . 1250 1059 

Janus/ADA ED Pak by R&R Software . 395 349 

apl language 

APL'PLUS PCA/5T5Z:. 695 495 

APL’PLUS PC Spreadsheet Mgr by STSC . 195 139 

APL-PLUSPCToolsA/^r^f. CALL CALL 

APL-PLUS PS/2 Ay . 695 495 

ATLAS *GRAPHICS Ay STSf. 450 329 

Financial/Statisticai Library £y . 275 189 

Pocket APL Ay . 95 69 

STATGRAPHICSAyS75£. 895 649 

assembly language 

386 ASM/LINK Cross Asm by Phar Lap . 495 389 

8088 Assembler w/Z-8D Translator by 25DD AD .... 100 89 

Function Library by BCSoft . 149 125 

asxxiTREE B-Tree Dev System by BCSoft . 395 329 

Cross Assemblers Various by 25DD AD . CALL CALL 

EZASM Ay C Source . 70 59 

Microsoft Macro Assembler. SALE 150 89 

Turbo Debugger Ay . 89 79 

Turbo Editasm Ay 5 / 7 ea</tvdra. 99 84 

Visible Computer: 8088 Ay Software Masters . 80 64 

basic language 

for OuickBASIC by AJS Publishing . 139 119 

Finally Ay A'o/w;;yyartva/yl'. 99 85 

MACH 2 Ay 4f/cro//a//; . 69 55 

Microsoft QuickBASIC 4.0 . SALE 99 59 

Relational Database by Crescent . 89 79 

Quick-Tools Ay ^£50/7. 130 109 

fMxksPak by Crescent Software . 69 59 

Scientific Subroutine Library Ay ly/Zay. 125 99 

Screen Sculptor by Software Bottling . 125 91 

SXa^-Pes by MicroHelp . 69 55 

True BASIC. 100 79 

Ixae ^AS\Z w/Run-time . Special Price 200 99 

True BASIC 30 Graphics. 50 41 

True BASIC Developer's Toolkit. 50 41 

Turbo BASIC Compiler Ay iffor/aat/A?//. 100 64 

blaise products 

ASYNCH MANAGER Specify C or Pascal . 175 135 

C TOOLS PLUS/5.0 . 129 99 

¥<viP\vitx Super Batch Program . 50 45 

LIGHT TOOLS for Datalight C . 100 65 

PASCAL TOOLS. 125 95 

PASCAL TOOLS 2. 100 79 

PASCAL TOOLS & TOOLS 2. 175 135 

RUNOFF Text Formatter . 50 45 

TURBO ASYNCH PLUS. 100 79 

TURBO C TOOLS . 129 99 

TURBO POWER TOOLS PLUS. 100 79 

VIEW MANAGER Specify C or Pascal . 275 199 

borland products 

tURF\{k Equation Solver . 167 105 

Reflex: The Analyst. 150 99 

Sidekick. 85 57 

Superkey. 100 64 

Turbo Basic Compiler. 100 64 

Turbo Basic Database Toolbox. 100 64 

Turbo Basic Editor Toolbox . 100 64 

Turbo Basic Telecom Toolbox. 100 64 

Juxbo C Coxxipilex/Call for support products) . 100 64 

Turbo Lightning and Word Wizard. 150 94 


Turbo Lightning. 100 64 

Turbo Lightning Word Wizard. 70 47 

Turbo Pascal and Tutor. New Version CALL CALL 

Turbo Pascal. New Version 100 64 

Turbo Pascal Tutor. 70 41 

Turbo Pascal Database Toolbox. 100 64 

Turbo Pascal Developer's Toolkit. 395 289 

Turbo Pascal Editor Toolbox. 100 64 

Turbo Pascal Gameworks Toolbox. 100 64 

Turbo Pascal Graphix Toolbox. 100 64 

Turbo Pascal Numerical Methods Toolbox. 100 64 

Turbo Prolog Compiler. 100 64 

Turbo Prolog Toolbox. 100 64 

c language 

C-terp Ay GimpeL Specify compiler . 298 219 

C Trainer with Book by Catalytix . 122 87 

OeSxxieXZ w/Debugger & Large case . 209 184 

DeSmet C w/Debugger only . 159 138 

Eco-C88 Modeling Compiler Ay Ecosoft . New 100 79 

\x\%x^xlXZ by Rational Systems . 495 369 

Lattice C Compiler vers. 3.2 from Lattice . 500 265 

Mark Williams Let's C with FREE csd . 75 54 

Microsoft C Compiler 5.0 w/CodeView. SALE 450 259 

Microsoft QuickC Compiler. SALE 99 59 

Optimum-C Ay Z?a/aA] 7 A/. 139 95 

Turbo C Compiler Ay ^ 0 r/a/;d. 100 64 

Uniware 68000/10/20 Cross Compiler by SDS .... 995 829 

c Utilities 

Biackstar C Library Ay Sterling Castle . 125 98 

C++ Ay Guidelines w/version 1.1 kernel . 195 172 

c-tree & r-tree Combo byFairCom . 650 519 

c-Xxee ISAM File Manager . 395 315 

x-xxee Report Generator . 295 239 

Csharp Realtime Toolkit Ay Systems Guild . 600 489 

Curses Window Dev Pkg Ay Aspen Scientific . 119 105 

with Source Code . 289 249 

ARtdBASE to C Translator by Desktop A! . 350 299 

with Source Code . 550 419 

F\a%b-\ip by Software Bottling . 90 78 

Uxapkttt Color version by SciEndeavors . 350 274 

HALO Graphics hy Media Cybernetics . 300 205 

HALO Development Pkg/or Af/crosoAf. 595 389 

The HAMMER Ay Z7£5 ^ysZoors. 195 129 

PANEL/TC for Turbo C by Roundhill . 129 95 

PANEL Plus Ay A^ooo^A///. 495 395 

PC Lint Ay^//77/7e/5o/rware. 139 99 

RTC PLUS Fortran to C by Cobalt Blue . 450 399 

Saplexis Vi Virtual Memory Manager . 300 265 

Scientific Subroutine Library Ay (Vz/oy. 175 135 

TE Text Editor source by Sub Systems . 95 85 

V\x?^vmZ by Creative Programming . 225 149 

VC Screen Forms Designer . 100 79 

Imw by Data Mgmt Consultants . 245 139 

cobol language 

COBOLspll Ayf/om. 395 329 

FPLIB for Realia CDBDL by BCSoft . 149 129 

Micro Focus COBOL See Micro Focus Section 
Microsoft COBOL See Microsoft Section 

?Z\n by Pro-Code . 995 895 

Realia COBOL with RealMENU . 1145 899 

Realia COBOL. 995 783 

RealCICS. 995 783 

RM/C0B0LAy/?ya/;-Afc£flr/a/7z/. 950 639 

RM/COBOL 85 Ay/?ya/7-Afcfar/a/7z/. 1250 895 

RfMNFl-^i by Ryan-McFariand . 300 259 

RM/Screens. 395 334 

SCREENIOAyyi/orcozw. 400 379 

screenplay for CDBDL by Plexus . 175 129 

CSS products 

Combo Package Ay Custom Software Systems . 199 175 

FZnUUlS UNIX-like Utilities . 49 45 

?Z/V\ vi Editor . 149 99 

database management 

Advanced DBMaster Ay Macon Software . New 510 419 

dBASE III ?\ws by Ashton-Tate . New 695 389 

dblll Compiler Ay WordTech Systems . New CALL CALL 

AhiUlbyWordTech Systems . New CALL CALL 

AhXl by WordTech Systems . New 169 109 

dFLOW Ay M^aZ/so/f. New 149 119 

The Documenter Ay Wallsoft . New 295 239 

Genifer Ay^yZaZ. New 395 279 

Paxaiox ^ by Ansa/Borland . New 495 359 

Paradox 2.0 Ay Azzaa/^oz/a/zz/. New 725 525 

Paradox Network Pack Ay >1/7sa/5o/Za/7z/. New 995 725 

Q&A by Symantec . New 349 219 

Quickcode PLUS by Fox & Geller . New 295 179 

Qwckiniex by Fox & Seller . New 149 95 

Quickreport Ay Fox & Geller . New 295 179 

Qa\ckS\\vex by WordTech Systems . New 599 349 

R.Rase mi by Microrim . New 495 CALL 

R:Base System V by Microrim . New 700 CALL 

\ xA\i by Robinson-Shafer-Wright . New 139 119 

Tom Rettig's Library Ay Tom Rettig & Assoc ... New 100 79 

Ul Programmer Ay Wallsoft . New 295 239 

V? \HFU by Paperback Software . New 100 63 

debuggers & profilers 

iiiUFRUU Cross Debugger by Phar Lap . 195 129 

Advanced Trace-86 Ay Afo/i^a/z ZTo/tz/zoZ/o^. 175 115 

Codesmith-86 Ay Visual Age . 145 98 

USUil by Soft Advances . 125 79 

MiniProbe AyAZzo/z. 395 369 

Periscope I with Board by Periscope . 345 275 

Periscope II with NMI Breakout Switch . 175 139 

Periscope ll-X 5o/rwara ozz/y. 145 105 

Periscope III 8 MHz version . 995 795 

Periscope III/Z7 4f///i^azszozz. 1095 875 

The PROFILER with Source Code by DWB . 125 89 

TURBOsmith Source debugger for Turbo Pascal . 99 89 

The WATCHER Profiler by Stony Brook . 60 51 

disk utilities 

RazkAx by Gazelle Systems . New Version 130 115 

Disk Optimizer Ay Softlogic Systems . 60 55 


Disk Technician Ay Z’zzzTza ^o/oZzozza. 100 89 

FASTBACK Ay 5th Generation Systems . 179 129 

TakeTwQf^axiaqex United Software Security .. New 139 119 

Vcache Ay Golden Bow Systems . 50 47 

VxipX by Golden Bow Systems . 50 47 

Vfeature Ay Golden Bow Systems . 80 74 

Vfeature Deluxe Ay Golden Bow Systems . 120 111 

XenoCopy-PC Ay/azzoSo/r. 80 69 

dos utilities 

Advanced Norton Utilities. 150 89 

Command Plus Ay ESP Software . 80 69 

Uesx\v\eyN from Quarterdeck . 130 115 

FANSI-CONSOLEAyZ/azseyAfzao. 75 62 

Mace Utilities Pao/Afaca So/Twaz-a. 99 89 

MicroHelp Utility Ay 4f/azo//a//z. 59 49 

Norton Commander Ay/’aZaz'AZo/Zozz. 75 55 

Norton Utilities Ay Z’aZaz’AZozZozz. 100 59 

R?A\. Shell Language by Software Factory . 99 89 

Q-DOS II Ay Gazelle Systems . 70 59 

T^skview by Sunny Hill Software . 80 55 

essential products 

Breakout Debugger Only Azzy Zanguage. 125 89 

C Utili^ Library. 185 119 

Essential Communications. 185 125 

Essential Communications with Break Dut . 250 189 

Essential Graphics. 250 183 

/ “resident _CV. New 99 85 

with Source Code . New 198 169 

ScreenStar. New 99 85 

with Library Source Code . New 198 169 

forth language 

ZFRRTR Native Code Compiler by LM! . 300 229 

FORTH/83 Metacompiler Specify Target . 750 599 

PC/FORTH by Laboratory Microsystems . 150 109 

?Z/FRR1\\+by Laboratory Microsystems . 250 199 

Programmer's Package ik\ by LM! . 250 199 

Programmer's Package ^IbyLMI . 350 279 

Programmer's Package #3 Ay ZM. 500 399 

UR/FORTH Also Available for DS/2 by LMI . 350 279 

UR/FDRTH Libraries . 500 395 

fortran language 

50 MORE: FORTRAN by Peerless Scientific . 125 95 

^.ZSTmeStx'xes by Alpha Computer Service . 495 389 

AUTOMATED PROGRAMMER byKGKAutomated... 995 949 

lssextAa\ Gxaplttzs by Essential Software . 250 183 

Foxlib-Plus by Alpha Computer Service . 70 44 

FORTRAN Addendum Ay Zzzz/zzzZaa fzzgz-. 95 85 

FORTRAN Addenda Ay Impulse Engr . 165 138 

RkVZ Graphics by Media Cybernetics . 300 205 

I/O PRO w/No Limit Library byMEF . 250 219 

Microcompatibles Combo Package. 240 215 

Grafmatic. 135 117 

Plotmatic. 135 117 

Microsoft FORTRAN w/ZToz/oiZ/ow. SALE 450 259 

No Limit Library Ay MEF Environmental . 129 109 

Numerical Analyst Ay Af4^ZZ5. 295 249 

PANEL Ay Roundhill Computer Systems . 295 199 

RfA/FFkPiFRkH by Ryan-McFariand . 599 399 

RTC PLUS Fortran to C by Cobalt Blue . 450 399 

Scientific Subroutine Library Ay I^z/oy. 175 135 

Statistician Ay Alpha Computer Service . 295 235 

STATLIB.GL: Ay WHey . 295 239 

STATLIB.TSF: Ay WHey . 295 239 

Strings & Things Ay Alpha Computer Service . 70 45 

greenleaf products 

Greenleaf C Sampler for QuickC & Turbo C . 95 69 

Greenleaf Comm Library. 185 125 

Greenleaf Data Windows Library. 225 155 

with Source Code . 395 249 

Greenleaf Functions. 185 125 

help utilities 

HELP/ControlAyAfZ75. 125 99 

On-line Help/rozzz Z7/zZ-7ocA. 149 99 

SoftScreen/HELP AyZ7zaZocZzo5ysZezzzs. 195 149 

lattice products 

Lattice C Compiler ver3.2 from Lattice . 500 265 

with Library Source Code . 900 495 

C Cross Reference Generator. 50 37 

with Source Code . 200 139 

C-Food Smorgasbord Function Library . 150 95 

with Source Code . 300 179 

C-Sprite Source Level Debugger . Special Qffer 175 CALL 

Curses Screen Manager . 125 85 

with Source Code . 250 169 

dBCIII . 250 169 

with Source Code . 500 356 

dBC III Plus. 750 594 

with Source Code . 1500 1184 

LMK Make Facility . 195 138 

RPG II Combo AH three Herns below . 1100 875 

RPG II Compiler No RoyaHies . 750 625 

SEU Source Entry Utility . 250 199 

Sort/Merge. 250 199 

Screen Design Aid Utility for RPG H . 350 309 

SecretOisk II Encryption UtilHy . 120 88 

S\keFa\k Resident Communications . 120 88 

SSP/PC Scientific Subroutine Library . 350 269 

Text Management Utilities. 120 88 

metagraphics products 

LightWINDOW/C/oz-Z7aZsZzgAz£. 95 79 

MetaWINDOW No Royalties . 195 159 

MetaWINDOW/PLUS. 275 229 

TurboWINDOW/C/oz-TizzAoZT. 95 79 

TurboWINDOW/Pascal for Turbo Pascal . 95 79 

micro focus products 

Micro Focus COBOL/2 . 900 729 

Micro Focus Level II COBOL w/Animator . 495 395 

Level II COBOL. 349 27*^ 

Level II Animator. 195 155 

Micro Focus Level II COBOL/ET for UNIX. CALL CALL 








































































































































































































































































































Micro Focus PC-CICS. New 1495 1189 

Micro/SPF . New 1595 1269 

Micro Focus Personal COBOL. 149 119 

Micro Focus Professional COBOL . 2000 1595 

Micro Focus VS COBOL/XENIX . 1495 1195 

Micro Focus Support Products; 

Ad hoc Bepon Writer . 495 395 

COBOL/IQ for DOS 3.X Networks . 995 795 

FORMS-2 . 295 235 

SOURCEWRITER. 995 795 

microport products 

386 Unlimited License Kit. 249 209 

AT Unlimited License Kit. 249 209 

OOSMorgelBe Run DOS and UNIX together . 149 129 

[iQS}Aexqe38h Run DOS and UNIX together . CALL CALL 

Sjrstem V/386 Combination. 799 669 

386 Runtime System. 199 169 

386 Software Development System. 499 429 

Text Preparation System. 199 169 

System V/AT Combination. 549 465 

AT Runtime System. 199 169 

AT Software Development System . 249 209 

Text Preparation System. 199 169 

microsoft products 

Microsoh BASIC Compiler for XENIX . 695 419 

Microsoft BASIC Interpreter for XENIX . 350 209 

Microsoft C Compiler 5.0 w/CodeView . SALE 450 259 

Microsoft COBOL Compiler with COBOL Tools.SALE 700 419 

for XENIX . SALE 995 599 

Microsoft Excel. New 495 295 

Microsoft FORTRAN Optimizing Compiler... SALE 450 259 

Microsoft FORTRAN/or Amr. 695 409 

Microsoft Learning DOS . 50 36 

Microsoft Macro Assembler. SALE 150 89 

Microsoft Mouse Specify Serial or Bus . 150 99 

with Microsoft Windows . 200 135 

withEasyCAD . 175 114 

Microsoft Pascal Compiler. SALE 300 174 

for XENIX . SALE 695 409 

Microsoft QuickBASIC 4.0 . SALE 99 59 

Microsoft QuickC. SALE 99 59 

Microsoft Windows. 99 63 

Microsoft Windows Development Kit. 500 299 

Microsoft Word. 450 269 

Microsoft Works. New 195 119 

mks products 

MKSAWK. 75 65 

MKS RCS Revision Control System . New 189 155 

MKS Toolkit with MKS VI Editor . 139 109 

MKS Trilogy with A WK. CRYPT & Korn Shell ...New 119 99 

m%\l\ Editor by MKS . 75 65 

modula-S language 

LOGITECH Modula-2 Development System. 249 199 

Modula-2 Compiler Pack. 99 79 

Modula-2 Toolkit. 169 139 

LOGITECH Modula-2 ROM Pkg. 299 239 

LOGITECH Modula-2 Window Pkg. 49 39 

MacioZ Macro preprocessor by PMi . 89 79 

Moifiase by PMI . 89 79 

Repertoire by PM! . 89 75 

Science 8i Engrg Tools by Quinn-Curtis . 75 67 

Universal Graphics Library by Quinn-Curtis . 130 119 

mouse products 

LOGIMOUSE BUS with PLUS Pkg by LOGITECH .... 119 98 

with PLUS & PC Paintbrush . 149 119 

with PLUS & CAD Software . 189 153 

with PLUS & CAD & Paint . 219 179 

with PLUS & First Publisher . CALL CALL 

LOGIMOUSE C7 with PLUS Pkg. Specify Connector... 119 98 

with PLUS & PC Paintbrush . 149 119 

with PLUS & CAD Software . 189 153 

with PLUS & CAD & Paint . 219 179 

with PLUS & First Publisher . CALL CALL 

Microsoft Mouse See Microsoft Section 

Other languages 

AZTD^ by Whitewater Group . 495 419 

ZZSMUMPS AH varieties by MGlobal . CALL CALL 

Marshal Pascal by Marshal Language Systems . 189 155 

Pascal-2 by Oregon Software . 395 325 

Personal REXX by Mansfield Software . 125 99 

SNOBOLA+A/ZTe/s/raw. 95 80 

Other products 

ZaxhanZny:i?\u% by Meridian Technology . 195 159 

Dan Bricklin's Demo Pgm A/Software Gan/en. 75 57 

Dan Bricklin's Demo Tutorial. 50 45 

Fast Forward Ay AfarA iy/7//ams. 70 59 

Instant Replay by Nostradamus . 150 CALL 

M\cxnTEX Typesetting from Addison-Wesley . 295 CALL 

Printer Drivers. New CALL CALL 

muMATH Ay Soft IVaraAoi/se. New 300 199 

Net-Tools Ay SSSoft. 149 129 

Norton Guides Specify Language . 100 65 

OPT-Tech Sort Ay Opt-Tech Data Proc . 149 99 

PC/TOOLS Ay Custom Software . 49 45 

Resident Expert Specify lang by Santa Rita .... New 59 55 

Screen Machine Ay 4f/cro//a//7 . 79 59 

SuperSort Ay LifeStyle . 139 119 

phoenix products 

Pasm86 Macro Assembler version 2.0 . 195 108 

Pdisk Hard Disk & Backup Utility . 145 99 

Pfantasy Pac Phoenix Combo . 995 595 

Pfinish Execution Profiler . 395 209 

Pf\x86\f\uz Symbolic Debugger . 395 209 

PforCe Specify C Compiler . 395 209 

PforCe++ Specify C Compiler and S++. 395 209 

?\\nV.86\i\us Overlay Linker . 495 275 

PmaVax Make Utility . 125 78 

Pmate Macro Text Editor . 195 108 

Pxo-Z Lint Utility . 295 154 

?\o\ Binary File Transfer Program . 195 108 


polytron products 


PolyBoost Software i4cca/a/afor. Special Price 80 54 

PolyOesklll. 99 72 

PolyOesk III Archivist . 50 42 

PolyOesk III Cryptographer. 50 42 

PolyOesk III Talk. 70 52 

PolyLibrarian Z/Ara/yAfaoa^er. 99 89 

PolyLibrarian II Library Manager . 149 129 

PolyMake UNIX-like Make Facility . 149 129 

PolyShell. Special Price 149 105 

Polytron C Beautifier. 50 45 

?o\yXWEE Complete Cross Ref Utility . 219 185 

PolyXREF One language only . 129 109 

PVCS Corporate Vers/oo Soo/ro/Sya/e/77 . 395 329 

PVCS Personal. 149 129 

program mgmt utilities 

Interactive EASYFLOW by Haventree .. New Version 150 125 

PrintQ Ay Software Directions . 89 84 

Quilt Computing Combo QMake & SRMS . 250 199 

Sapiens MAKE. 179 155 

Sapiens MAKE 8t V8 . 439 379 

Source Print Ay >l/r/eAaraoZaAa. 97 75 

Tl\U Version Control System by Burton . 100 89 

Tree Diagrammer Ay>4/r/eAarao ZaAa. 77 67 

SCO products 

Complete XENIX System V Ay SSZ7. 1295 994 

Development System. 595 499 

Operating System S/7ec//y AT or/JT". 595 499 

Text Processing Package. 195 144 

LyrixAySSZ?. 595 449 

SCO Professional 1-2-3 Workalike for XENIX . 795 595 

SCO XENIX-NET. 595 495 

XENIX System V 386 Ay SSZ7. CALL CALL 

softcraft products 

Btrieve ISAM Mgr with No Royalties . 245 184 

Xtrieve Query Utility . 245 184 

Report Option/or A'/r/ava. 145 99 

Btrieve/N/orfta/worAa. 595 454 

Xtrieve/N. 595 454 

Report Option/N/or AVftava/A/. 345 269 

XQL. New 795 CALL 

text editors 

Brief 8i dBrief Combo from Solution Systems . 275 CALL 

Brief. 195 CALL 

dBrief Customizes Brief for dBASE III . 95 CALL 

de Ay David Livshin . 75 65 

Epsilon Emacs-like editor by Lugaru . 195 147 

KEDIT by Mansfield Software . 125 98 

Mdcxu/SPE by PHASER SYSTEMS . 175 139 

Microsoft Word. 450 269 

PC/VI Ay Custom Software Systems .. 149 99 

SPF/PC by Command Technology Corp . CALL CALL 

Vedit Plus Ay CompuView . 185 128 

turbo pascal utilities 

Al\ZE Interpreter by Software Channels . 95 66 

AZATAR DOS Toolkit Ay >1Z47>1ft. New 95 85 

DOS/BIOS & Mouse Tools by Quinn-Curtis . 75 67 

Flash-up Ay Software Bottling . New 89 78 

Flash-up Developer's Toolbox. New 49 45 

MACH 2 for Turbo Pascal by Micro Help . 69 55 

MetraByte D/A Tools Ay Z7 o//7/7-Z?o///5. 100 89 

Science & Engrg Tools Ay Quinn-Curtis . 75 67 

Screen Sculptor Ay Software Goft/zo^. 125 91 

Speed Screen Ay Software Bottling . 35 32 

S^sXamZuddax by Royal American .... New Version 150 129 

\M?iyL Query Utility . 100 89 

Report Builder. New Version 130 115 

TDebugPLUS Ay Ti/rAo/’owar Software. 60 49 

Tmark Ay Tangent Designs . 80 69 

Turbo EXTENDER Ay TurboPower Software . 85 64 

Turbo OPTIMIZER by TurboPower . 75 65 

with Source Code . 125 98 

Turbo Professional Ay Szz/z/zy ft///. 70 45 

TurboHALO/rozo/AfS/. 95 75 

TurboPower Utilities Ay TurboPower . 95 78 

TurboRef Ay Sracozz Serv/caa. 50 35 

TUDDDsmAXb Source Debugger by Visual Age . 99 89 

Universal Graphics Library by Quinn-Curtis . 130 119 

wendin products 

Operating System Toolbox. 99 79 

PCNX Operating system . 99 79 

PCVMSSzz7?z7ar/oK4>Y/VAfS. 99 79 

Wendin-DOS Multitasking DOS . 99 85 

Wendin-DOS Application Developer's Kit. 99 85 

XTC Text Editor w/Pascal source . 99 75 

xenix/unix products 

Btrieve ISAM File Mgr by SoftCraft . 595 454 

C-terp Ay GimpeL Specify compiler . 498 379 

c-txea ISAM Mgr by Fai/Com . 395 315 

dBx with Library Source by Desktop A! . 550 419 

DIRECTORY SHELL 286 by American Mgmt Sys.... 349 295 

DIRECTORY SHELL 386 Ay >1z77er/caz7%z77rSya../l/ew 495 415 

DOSIX Console Version by Data Basics . 400 349 

DOSIX User Version by Data Basics . 200 179 

Lugaru TexZ £z/z7or Ay £/75z7oa. New 195 147 

Micro Focus Products See Micro Focus Section 
Microport Products See Microport Section 
Microsoft Products See Microsoft Section 

PANEL Plus Ay Roundhill Computer Systems . 795 535 

REAL-TOOLS Binary Version byPCT . 99 89 

Library Source Version . 599 539 

Complete Source Version . 999 729 

m/ZOBOl by Ryan-McFarland . 1250 949 

RM/FORTRAN Ay/?yaa-/lfcFar/aaz/. 750 549 

SCO Products See SCO Section 


Terms are subject to change. 

©1987 Programmers Connection, Inc. 


LOWEST PRICES 

Due to printing lead times, some of our current 
prices may differ from those shown here. Call for 
latest pricing. 

FREE SHIPPING 

Orders within the USA (including Alaska & Hawaii) 
are shipped FREE via UPS. Express shipping is 
available at the shipping carrier's standard rate 
with no rush fees or handling charges. To avoid 
delays when ordering by mail, please call first to 
determine the exact cost of express shipping. 
CREDIT CARDS 

VISA and MasterCard are accepted at no extra 
cost. Your card is charged when your order is 
shipped. Mail orders please include credit card 
expiration date and authorized signature. 

CODs AND POs 

CDDs and Purchase Orders are accepted at no 
extra cost. No personal checks are accepted on 
COD orders. POs with net 30-day terms (with initial 
minimum order of $ 100) are available to qualified 
US accounts only. 

SALES TAX 

Orders outside of Ohio are not charged state sales 
tax. Ohio customers please add 6% Ohio tax or 
provide proof of tax-exemption. 

INTERNATIONAL ORDERS 
Shipping charges for International and Canadian 
orders are based on the shipping carrier's standard 
rate. Since rates vary between carriers, please call 
or write for the exact cost. International orders 
(except Canada), please include an additional $10 
for export preparation. All payments must be made 
with US funds drawn on a US bank. Please include 
your telephone numberwhen ordering by mail. Due 
to government regulations, we cannot ship to all 
countries. 

VOLUME ORDERS 

Volume orders may qualify for additional discounts. 
Call us for special pricing. 

SOUND ADVICE 

Our knowledgeable technical staff can answer 
technical questions, assist in comparing products 
and send you detailed product information tailored 
to your needs. 

30-DAY GUARANTEE 

Most of our products (excluding books) come with 
a 30-day documentation evaluation period or a 
30-day return guarantee. Please note that some 
manufacturers restrict us from offering guarantees 
on their products. Call for more information. 

MAIL ORDERS 

Please include your telephone number on all mail 
orders. Be sure to specify computer, operating 
system and any applicable compiler or hardware 
interface(s). Send mail orders to; 

Programmer’s Connection 
7249 Whipple Ave. NW 
North Canton, OH 44720 


USA 800-336-1166 

CANADA 800-225-1166 

OHIO & ALASKA (Collect) 216-494-3781 
TELEX 9102406879 

EASYLINK 62806530 

INTERNATIONAL 216-494-3781 

CUSTOMER SERVICE 216-494-8899 


INTERNATIONAL 216-494-3781 

CUSTOMER SERVICE 216-494-8899 

Hours: Weekdays 8:30 AM to 8:00 PM EST. 


































































































































































































IT'S TIME TO DO SOME 
SERIOUS 386 BUGBUSTING! 



rjlc Se<,rch Uieu Watch Options Calls Go rie»ory aBflMn .ftcr o Re, Trace 


•fiinnnininiiin 


Define I 17^!^ 

„...»«e6S»rc.Fro..«er....l.se 4 ‘ 

counur \ 

--Logic lines enable! Rp.^ 

iBitUllre lower bound, upper s*---- Si;|2 

Iplt (dlouer, dupper, dstep); 


Print table beader. 


friBt table 


fahr = lower; 

while (fahp <= upper) i 


CoRpute Celsius tc«per«tttr,6. 


POP registers up 
and down with a 
single key. 


This is ah 
out-of-range 
memory-overwrite 
bug. Since it is 
interrupt related^ 
it only appears in 
real time. 


PROBE'S menu 
bar and pull¬ 
down menus set a 
new standard for 
debugger 
interfaces. 


PROBE has 
source-level 
debugging to let 
you ‘‘C” your 
program. 


W elcome to your nightmare. Your company has bet 
the farm on your product. Your demonstration 
wowed the operating committee, and beta ship¬ 
ments were out on time. Then wham! 

All your beta customers seemed to call on the same day. 
“Your software is doing some really bizarre things’’they say. 
Your credibility is at stake. Your profits are at stake. Your 
sanity is at stake. 

THIS BUG’S FOR YOU 

You rack your brain, trying to figure something out. Is it a 
random memory overwrite? Or worse, an overwrite to a stack- 
based local variable? Is it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu¬ 
mented “features” in the software you’re linking to? And to 
top it off, your program is too big. The software debugger, 
your program and it’s symbol table can’t fit into memory at 
the same time. Opening a bicycle shop suddenly isn’t such a 
bad idea. 

THIS DEBUGGER’S FOR YOU 

Announcing the 386 PROBE^" Bugbuster,*from Atron. Nine 
of the top-ten software developers sleep better at night 
because of Atron hardware-assisted debuggers. Because they 
can set real-time breakpoints which instantly detect memory 
reads and writes. 

Now, with the 386 PROBE, you have the capability to set a 
qualified breakpoint, so the breakpoint triggers only if the 
events are coming from the wrong procedures. So you don’t 
have to be halted by breakpoints from legitimate areas. You 
can even detect obscure, sequence-dependent problems by 
stopping a breakpoint only after a specific chain of events has 
occurred in a specific order. 


jT 



Then, so you can look at the cause of the problem, the 386 
PROBE automatically stores the last 2K cycles of program 
execution. Although other debuggers may try to do the same 
thing, Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. 

Finally, 386 PROBE’s megabyte of hidden, write-protected 
memory stores your symbol table and debugger. So your bug 
can’t roach the debugger. And so you have room enough to 
debug a really big program. 


PUT 



Look at it this way. Nine of the top-ten software products in 
any given category were created by Atron customers. Maybe 
their edge is — a good night’s sleep. 

Call and get your free, 56-page bugbusting bible today. 
And if you’re in the middle^ of a nightmare right now, 

give us a purchase order 
number. We’ll FEDEX 
you a sweet dream. 






BUGBUSTERS 


A division of Northwest Instrument Systems, Inc. 

20665 Fourth Street • Saratoga, GA ^5070 


408 / 741-5900 


♦Versions lor COMPAQ. PS/2-80s.and compatibles. Copyright © 1987 by Atron. 386 PROBE is a trademark of Atron. Call 44-2-855-888 in the UK 
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NEW DIRECTIONS 

The EMS Odyssey 

We journeys towards expanded memory is told 
in thepage-turning tale of two specifications. 



PC Tech Journal first 
learned that an expanded mem- 
T Tory specification was under de¬ 
velopment, we were delighted at the 
prospect. We were less delighted, how¬ 
ever, to learn that there would be two 
competing specifications for the tech¬ 
nique; although this was far better than 
the dozens of paged memory^ schemes 
from the Z80 CP/M days, it still meant 
that two influential industry^ groups— 
Lotus, Intel, and Microsoft with their 
Expanded Memory Specification (EMS) 
on the one hand and AST, Ashton-Tate, 
and Quadram with their Enhanced Ex¬ 
panded Memory Specification (EEMS) 
on the other—would be competing for 
our memory dollars and leaving con¬ 
fusion in their wake. 

It was too late to change their 
minds. Both AST and Intel were already 
committed to hardware and thus un¬ 
likely to alter course. I believed at the 
time that AST’s approach would win 
out; it used more hardware registers 
and many more page frames that could 
also be in regular DOS memoiyc so 
users could gain greater benefit from 
the new add-in memory system. 

AST had a strong history^ of leading 
the market for add-in memory boards. 
As a result, 1 assumed that AST’s EEMS 
boards would also be the dominant 
factor and that EEMS would thus be¬ 
come the de facto standard. But mis¬ 
takes by AST, combined with brilliant 
marketing and superb delivery^ by Intel, 
made mincemeat of my theory. 

Intel’s development of a retail 
market for its products was nothing 
short of masterful. Out of nowhere, the 
company’s Personal Computer En¬ 
hancement Operation (PCEO) made 
“Genuine Intel” and “Above Board” 
recognizable trade names and estab¬ 
lished itself firmly in the traditional dis¬ 
tribution channels. Math coprocessors, 
then Above Boards, came rushing 
through those channels, always with 
ready availability. In short, Intel sold 


Above Boards like hotcakes. Following 
AST’s tradition, memoiy^-only boards 
were followed by multifunction ver¬ 
sions that incorporated the highly 
prized second serial port and the often 
extraneous parallel port. 

In the meantime, AST helped Intel 
out in two ways. Although AST got the 
EEMS board to the market quickly, it 
stumbled by making the board a sepa¬ 
rate product instead of integrating 
EEMS capability into all its memory 
products. Therefore, AST had to distin¬ 
guish between the two products to 
avoid buyer confusion (I’m not sure 
they succeeded; do you know whether 
RAMpage or ADvantage is the trade 
name for AST’s EEMS boards? It’s RAM¬ 
page). Intel had the advantage of sell¬ 
ing a single product line. (AST eventu¬ 
ally offered the integrated Premium 
line of boards, however.) 

Worse, AST—the very company 
that had become synonymous with 
multifunction boards—did not offer a 
product directly competitive witli the 
Above Board PS. (AST has since created 
competitive products across the board.) 

Wliere does that leave us? We now 
have to consider a new problem: how 
do we cope with the installed base of 
so many Intel Above Boards? 


A NEW PROBLEM 

You might well ask why LIM EMS- 
compliant memory boards create a 
problem. The question is especially 
appropriate in light of the recently an¬ 
nounced LIM EMS version 4.0, which, 
in fact, unifies the EMS and EEMS spec¬ 
ifications. (For a detailed explanation of 
the original LIM EMS specification and 
how expanded memory works, see 
“Expandable Memory,” Ted Mirecki, 
February 1986, p. 66.) 

The Expanded Memory Specifica¬ 
tion version 4.0 incorporates several 
improvements over the original specifi¬ 
cation. To unify the EMS and EEMS 
specification, EMS 4.0 includes analogs 
for the EEMS functions 33 (get standard 
physical window array), 41 (get system 
physical window array), 42 (map page 
into system page frame), and 43 (get/ 
set system mapping context). New func¬ 
tions provide operating system control 
over expanded memoryN including 26 
(get expanded memory hardware infor¬ 
mation), 28 (a suite of subfunctions for 
alternate map register manipulation), 

29 (prepare EMS hardware for warm 
reboot), and 30 (enable/disable EMS 
functions 26 and 28). For programs, 
functions 22 (alter page map and jump) 
and 23 (alter page map and call) 
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“There’s No Reason To Look Beyond 

PC TOOLS 


-PC Magazine, Editor's Choice Award, Two-Time Winner 


Data Recovery * Fast Hard Disk Backup * Disk Management 



Now we’ve given you even more 
reason-PC Tools™ Deluxe. 

PC Tools Deluxe gives 
you all the best features 

ofFastbackrNortonr 
XTREE;“MacerSide- 
kickf Lightning™ and 
Disk Optimizer-a $700 
value-for just $79. 

Other utilities may claim 
they “do it all’,’ but only 
PC Tools Deluxe delivers: 

♦ A DOS shell so complete 
80 Micro called it their “over¬ 
whelming choice based on ver¬ 
satility, ease of use, and cost!’ 

♦ The best UNDELETE avail- 
able-instead of merely “guess¬ 
ing!’ it recovers all data even on 
fragmented files. ♦ HARD DISK 
BACKUP faster and every bit 
as reliable as Fastback. ♦ The 
leading UNFORMAT for hard 
disks and floppy disks, enabling 
you to recover from almost any 
disk disaster. ♦ PCFORM AT for 
safe formatting of floppy and 
hard disks. ♦ A quick, reliable DISK 
CACHING utility for speeding up 
disk access. ♦ A fast COMPRESS 
feature that like Disk Optimizer dramatically improves hard 
disk performance. ♦ And a better resident mini WORD 
PROCESSOR than Sidekick, including word wrap, search/ 
replace, formatted page printing and more. 

Before you buy any of these other utilities, take a look at 
PC Tools Deluxe. Like PC Magazine, you’ll find there’s no reason 
to look any further. For the dealer nearest you, or to order 
direct, call (503) 244-5782, M-F, 8 a.m.-5 p.m. (West Coast time). 


Ceiilral Point 
Software 

^INCORPORATED 
9700 S.W. Capitol Hwy. 
Portland, OR 97219 
(503) 244^5782 
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PC Too\s is a registered trademark of Central Point Software. All other product names are trademarks of their manufacturers. 





NEW DIRECTIONS 


streamline program execution in EMS, 
while function 24 (move/exchange 
memory region) provides an EMS hard¬ 
ware-independent method for manipu¬ 
lating blocks of EMS memory. Addi¬ 
tional functions support extended han¬ 
dle management and page allocation. 

The new expanded memory speci¬ 
fication is a terrific accomplishment. 
Congratulations to Lotus, Microsoft, 
Ashton-Tate, Quadram, and especially 
AST and Intel for working together to 
create a single specification. It appears 
to offer a good memory management 
alternative that will thrive for years to 
come, even in light of such complexi¬ 
ties as Operating System/2 (OS/2). 

So, if we have this important, use¬ 
ful, and standard specification for EMS, 
what then is the problem? 

The improvement in the specifica¬ 
tion, the additions that take it up to 
and even beyond EEMS, does not 
change the fact that there is a critical 
mass of installed EMS boards lacking 
the hardware advantages needed to 
provide efficient support for such soft¬ 
ware as Quarterdeck’s DESQview and 
Microsoft Windows 2.0. Both of these 
products are able to use EEMS memory 
to run programs, greatly increasing the 
number of programs that can be 
loaded simultaneously and allowing 
each one to use a more substantial 
portion of the 640KB DOS limit. In 
fact, the AST/DESQview bundle drives 
this point home. DESQview gains no 
execution benefit at all if your EMS so¬ 
lution is from Intel, and Windows 2.0 
gains but little, getting far better results 
from EEMS-compatible memory and 
even more from IBM Expanded Mem¬ 
ory Adapter (XMA) boards. 

What may be little understood is 
that EMS 4.0 is a software, not a hard¬ 
ware, specification. It says nothing 
about how to build a memor^^ board, 
only about how to write software that 
can exploit a particular abstract model 
of memory. This should be obvious 
from the fact that EMS can be sup¬ 
ported on IBM’s XMA board, an IBM- 
proprietary^ hardware design different 
from Above Boards or RAMpages. 

To its credit, EMS 4.0 provides for 
multiple hardware register sets at the 
software interface level. That means 
software can emulate multiple hard¬ 
ware register sets even if they are not 
physically present in the hardware. 
Therefore, a board with a single set of 
hardware registers can be made to act 
the same as one with multiple sets. 

That sounds very good. In fact, it 
sounds like even those who have in¬ 


vested in the original hardware set 
from Intel will be supported by new 
software that implements EMS 4.0. The 
picture is not quite that rosy, however. 
The original Above Boards are less 
than optimal for some important envi¬ 
ronments—notably DESQview and Win¬ 
dows 2.0. An important benefit of hav¬ 
ing lots of memory comes from getting 
concurrency by using programs such as 
DESQview and Windows 2.0. It is signifi¬ 
cant that both of these environments 
achieve concurrency on all types of 
desktop computers, including those 
based on the 8088 or 8086; EMS mem¬ 
ory is an essential ingredient breathing 
life into such old iron. 

However, good concurrency means 
switching between programs (tasks) 
rapidly. This is where the additional 
page frames come in so handy: they 
allow the operating system software to 
switch from one task to another simply 
by writing to I/O port registers, one 
time for every page frame to be 
mapped. With page frames in DOS’s 
6401®, large chunks of program can be 
mapped in and out quickly, enabling 
task switching to be handled with mini¬ 
mal overhead. Without page frames in 
DOS memory, however, the program 
must actually be moved from DOS 
memory to expanded memory. 

And that’s the rub. A board with¬ 
out additional page frames incurs high 
overhead whenever a task switch oc¬ 
curs. This, of course, is not just at the 
time the user switches from one pro¬ 
gram to another. A communications 
program that is running in the back¬ 
ground must be able to gain control 
regularly—whenever data need to be 
sent or received. Ideally, tliis should 
happen while the user is happily calcu¬ 
lating away in Lotus 1-2-3, without real¬ 
izing that anything is going on in the 
background. As overhead rises, how¬ 
ever, the performance of the fore¬ 
ground task will begin to drop. 

Programs that use expanded mem¬ 
ory for data will not encounter this 
performance reduction. Above Boards 
will continue to work well in such situ¬ 
ations, regardless of the environment. 

WHATS EMS GOOD FOR? 

With OS/2 “just around the corner,” 
and environments such as DESQview 
and Windows/386 giving every program 
running on a 386 machine its own 
640KB space, why do we care about 
EMS? Is expanded memory going to 
fade away as an important technology? 

Certainly. Although expanded 
memory will be compatible with the 


Read what they’re saying about this 
popular program for prototyping and 
demo-making: 

“A winner right out of the start¬ 
ing gate. After you use DEMO 
once, you’ll wonder how you got 
along without it.” 

—PC Magazine 

“Everybody who writes soft¬ 
ware, either commercially or for 
in-house applications, should 
immediately order a copy. Period. 
No exceptions.” 

—Soft-letter 

Product of the Month 

—PC Tech Journal 


Thousands of developers and most 
of the largest and best known software 
companies are using this program. 
You can, too. Act now! 

The perfect companion to the Demo 
Program. The Tutorial helps you learn 
the ins and outs of its basic and ad¬ 
vanced features. Complete with a 96 
page manual containing step-by-step 
instructions, diskette, and function 
key template. 





Use 800-number for orders only. 

Questions, special shipping, etc., call 617 - 332 - 2240 . 
No Purchase Orders. Massachusetts residents add 5% 
sales tax. Outside of the U.S.A., add $15.00. 

Requires 256K IBM PC/Compatible, DOS 2.0 or later. 
Supports Monochrome, Color Graphics, and EGA 
Adapters (text mode only). The Tutorial requires the 



SOFTWARE 
GARDEN, INC. 

Dept. T-3 

P.O. Box 373, Newton Highlands, MA 02161 
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LAN REPORT 7 


System FauItTolerant NetWare’ 

The Logical Evolution of LANs 



^^Inthis competitive world,a difference 
of just 10% can mean the distinction 
between pinstripe and primate." 


M any people don't 
realize that 
chimpanzees and hu¬ 
mans share 90% of the 
same genes. A minor 
difference sometimes 
translates into major 
improvements. 

Industry analysts 
predict that the LAN 
market will quadruple 
by 1990. Networks will 
get larger and will take 
on more serious tasks. 

As companies invest 
more capital into these 
systems, they are 
going to look for ways 
of guaranteeing perfor¬ 
mance and data integ¬ 
rity; in an environment 
as competitive as today’s marketplace, 
even small mistakes can change the very 
nature of a business. 

Novell, Inc., manufacturer of the 
NetWare® operating system, has taken the 
first step in providing data protection for 
your company. Now you can create fault 
tolerant systems from affordable, off-the- 
shelf components. Novell’s System Fault 
Tolerant (SFT"“) NetWare, coupled with an 
uninterruptible power supply, can protect 
LANs from virtually all system failures. 

What It Does 

NetWare fault tolerance can be divided 
into two categories; software-based pro¬ 
tection and hardware-based protection. Be¬ 
cause Novell feels so strongly about the 
fundamental need for data protection, fault 
tolerance is included in all NetWare to 
some degree. Advanced NetWare 286 v2.1 
contains features ensuring that files can be 
read after they are written, and redundant 
copies of directories are routinely made. 

HOT FIX,’“ another standard fault toler¬ 
ance feature on the v2.1 release, detects 
disk media errors before data is sent to a 
flawed area. What might have been sent to a 
bad spot, then garbled, is saved to a 


designated “safe” spot by NetWare’s 
HOT FIX feature. 

SFT Level II fortifies system integrity 
further by adding hardware duplication. 
Level II backs up your system’s entire 
hardware channel with another identical 
channel. Thus, if a component, such as the 
hard disk, fails on the main channel, the re¬ 
serve automatically takes over operation. 
And no data is lost. 

Level II also automatically copies all data 
to both hard disks, so that data can be re¬ 
called from the backup in case of any kind of 
recall problem on the original disk. 

The TTS Option 

SFT NetWare Level II also offers, as an 
option, the Transaction Tracking Service. 
TTS acts as a vanguard to database integ¬ 
rity by guaranteeing that all transactions 
are completed before allowing the applica¬ 
tion to advance. 

For instance, if you are operating a 
database and the power goes out, bringing 
down your workstation, chances are you 
will get caught in the middle of a transac¬ 
tion. When you resume operation, you have 
to go back and find where you were, and 
hope that the database is still intact. 


Imagine how com¬ 
plex this gets when a 
network goes down: 
ten to twenty people 
are working on the 
same database, all at 
different stages, when 
it goes down. Trying to 
reconstruct all trans¬ 
actions within this data¬ 
base could take days. 

And your database 
could still be corrupt 
after all that work. 

TTS does not allow 
this to happen. If a trans¬ 
action is interrupted 
before completion, TTS 
brings the application 
back to the end of the 
last completed transac¬ 
tion, and begins the incomplete transaction 
over again. Nothing is ever left out. 

Natural Selection 

Offering such important benefits, it 
would seem that the SFT Level II operating 
system would be a natural selection for al¬ 
most any business. Of course, not everyone 
is going to agree. 

But there are others who appreciate how 
important an edge can be in this competitive 
world; they know that a difference of just 
10% can mean the distinction between 
pinstripe and primate. 

And these are the people who will ap¬ 
preciate SFT NetWare—they don’t need to 
hear bells and whistles to see the advantage 
their company gains firom secure data and 
near non-stop processing. 

For literature and more information on 
Novell’s System Fault Tolerant NetWare, 
calll-800-LANKIND. 

For more information, call from your 
modem 1-800-444-4472 (300-1200 baud, 

8 bit, no parity, 1 stop bit) and enter the 
access code NVLRSFT3 when prompted. 

N O V E L L, 
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©Novell, Inc. World Headquarters, 122 East 1700 South, Provo, Utah 84601 (801) 379-5900 









































NEW DIRECTIONS 


new environments, new applications 
can better exploit die native memory of 
the processor and the memory model 
of the operating system. As time goes 
on, we will all prefer an environment 
with fewer, not more, attachments; the 
idea is to simplify the process of sys¬ 
tem installation and maintenance, not 
continue to complicate it. 

That answer, however, fails to 
speak to two points. First, although 
OS/2 is “just around the corner,” the 
corner is not yet in sight. The impact 
of OS/2 will not be felt until 1989— 
when all our favorite applications pro¬ 
grams are in place. Until then, we still 
need more memory for data, and we 
still desire to have rapid context 
switching or concurrency. 

Second, an enormous installed 
base of hardware cannot exploit OS/2 
because its desktops do not sport the 
286 or 386 processor, and there is no 
sign that sales of 8088 or 8086 ma¬ 
chines are abating, although the rate of 
growth in that market is certainly level 
or falling. Because they cost so little 
and perform so many tasks in a satis¬ 
factory manner, the small, simple ma¬ 
chines are still desirable. 

Even IBM is catering to this situa¬ 
tion. Although the PS/2 line is touted as 
the future, most analysts agree that the 
one million PS/2 units IBM claims to 
have delivered so far are mostly the 
low-end Model 30 and now the Model 
25. These machines can benefit from 
expanded memory just as their prede¬ 
cessors, the PC and PC/XT, do. 

For all those low-end machines, 
DESQview, or Windows combined with 
expanded memory (EEMS-style), repre¬ 
sent a significant and cost-effective ex¬ 
tension of productive life. Moreover, 
DESQview is in the enviable position of 
running on 8088, 8086, 80286, and 
80386 systems, whereas OS/2 runs only 
on 286 or better. While a single ver¬ 
sion of DESQview runs on all processors 
and exploits tlie features of each, the 
Windows family consists of two prod¬ 
ucts, one for the 386 and another for 
the other processors. 

MORE SHELLS AND EMS 

Windows 2.0 is tlie version for those 
“non-386” processors. It is also the ver¬ 
sion that looks and feels like the OS/2 
Presentation Manager, uses EMS, and 
serves as the “front end” for Windows/ 
386. Microsoft has let PC Tech Jownal 
explore beta versions of Windows 2.0. 

On an 8-MHz IBM PC/AT 339 
equipped with third-party EGA, the per¬ 
formance improvement of Windows 2.0 


A Different BASIC Might 
Make All the Difference 

WeTl skip the four-color gatefold. And the extravagant claims. 

Because if you’re serious about programming, you just want the straight facts: 


IVue 

BASIC 

2.01 


Microsoft 
Quick Basic 
3.0 


Borland 
Tlirbo Basic 
2.0 



Supports Hercules Graphics 

YES'.'H;-;' 

NO 

NO 

Device-Independent Graphics Syntax 

YES 

NO 

NO 

User-Defined Coordinates 

YES 

LIMITED 

LIMITED 

Matrix Graphics Coordinates 

YES 

NO 

NO 


Matrix Algebra 

YES 

NO 

NO 

Maximum Numeric Array 

UNLIMITED 

64K 

64K 

Max. Number of Array Dimensions 

255 

63 

8 

Max. Number of Elements/Dimension 

UNLIMITED 

32K 

32K 

Dynamic Redimensioning 

YES 

NO 

NO 

Matrix I/O Statements 

YES 

NO 

NO 


Maximum String Length 

64K 

32K 

32K 

Total String Space 

UNLIMITED 

64K 

64K 

Maximum Record Size 

16MB 

32K 

32K 

Max. Bytes/Binary File Read 

64K 

NA 

32K 


Modules 

YES 

NO 

NO 

Separately Compiled Libraries 

YES 

LIMITED 

NO 

Workspaces 

YES 

NO 

NO 

Immediate Mode 

YES 

NO 

NO 


Stop/Continue Execution 

YES 

NO 

NO 

Max. Source File 

UNLIMITED 

UNLIMITED 

64K 

Script Files 

YES 

NO 

NO 

Keystroke Macros 

YES 

NO 

NO 

Max. Characters/Line 

64K 

255 char. 

249 char. 

Max. Scalar Data Space 

UNLIMITED 

64K 

64K 

Mouse Support 

YES 

NO 

NO 

80386 Version 

YES 

NO 

NO 

Portability to: 

Macintosh, 
Amiga, Atari 

Translation 

required 

No other 
machines 




Three very structured, very powerful programming packages. All 
with fancy editors and fast compilers. Two of them are the same in 
other respects. And one of them, True BASIC, is quite a bit 
different. With syntax and features that will make you more productive. 


That’s why reviewers for magazines like BYTE, PC Tech Journal and 
Computerworld keep giving True BASIC their top 
marks. And why OEMs pick True BASIC after 
they’ve evaluated all the others. See why True 
BASIC can make the difference for you. 

Call 1-800-TRBASIC today. 

39 SOUTH MAIN STREET 
HANOVER, N.H. 03755 
(603) 643-3882 

CIRCLE NO. 207 ON READER SERVICE CARD 



True BASIC. Quick Basic and 'Birbo Basic are trademarks of True BASIC, Inc, Microsoft 
and Borland, respectively. Macintosh, Amiga and Atari are trademarks of Apple Computer, 
Inc., Commodore-Amiga, Inc. and Atari Corporation. Copyright 1987 True BASIC. 
Specifications are accurate as of August 1987. 
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NEW DIRECTIONS 


Finally SLATE, a 


Universa 

1^ 

Printer | 

c 

AS 

Driver | 

1 


• Extensive C Libraries to 
simplify programming 

• Field Definition of New 
Printers by customers or 
nonprogrammers 


• No Royalties 

• Simple Reports to Desktop 
Publishing 

• Less Expensive than 
developing one new 
Printer Driver 

PLUS 

Font Selection including “Best Match” 
Typeface, Size, Bold, Italic, and 
Proportional Font Selection 
Continuous or Interrupted Underline 
Automatic Font Downloading 
Automatic Pagination, Headings, and 
Footings 

Fine Position control without Floating 
Point 

Field configurable Paper Setup 
Corrections 

Field configurable Printer Routing with 
port selection and switch codes 
Adjustable Vertical Line Spacing 
Adjustable Horizontal Character 
Spacing 

Full 8 bit Character Sets and Character 
Remapping 

Extensive Library including printf 
Display independent Message System 
for errors 


Current Data Access including Position 
and String Printing Width 
Line & Block Drawing for Laser printers 
Paper Source Control 


SLATE is available immediately 
for $299 with our risk free, 30 
day return policy. 

Also available in combination 

with our S_PRINT Text 

Processing System for $349, 
a $99 savings. 


The 

Symmetry 
" Group 

797 GATEHOUSE LANE 
P.O. BOX 26195 
COLUMBUS, OH 43226^195 
614/431-2667 


over l.Ox is immediately apparent. Most 
striking is the improvement in text per¬ 
formance, truly one of l.Ox’s weakest 
points. Microsoft President Bill Gates 
recently boasted to us, rightfully so, 
that the performance of Windows on a 
6-MHz AT was at least as good as the 
performance of the Mac SE. That’s not 
bad, considering that Windows is writ¬ 
ten for more than one hardware con¬ 
figuration and thus cannot be inti¬ 
mately attached, as is the Mac interface, 
to a single, common hardware set. 

As usual, however, Windows and 
other programs remain limited by die 
performance of the graphics hardware. 
The difference in performance bem^een 
the AT and a Compaq Deskpro 386 is, 
while evident, not as striking as the 
l.Ox to 2.0 difference. Thus, it remains 
clear that new graphics hardware with 
better capabilities and performance will 
be needed before the performance of a 
graphical user interface can peak. 

Another shell program that uses 
EMS effectively is WordPerfect’s Shell, 
included in the WordPerfect Library. 
Shell is a simple menu program that 
allows context switching ben\^een mul¬ 
tiple programs, all of which it keeps 
resident in memon^ Version 1.0 of the 
program uses what is left of 640KB 


after DOS is loaded for this purpose 
and can switch only among WordPer¬ 
fect Corporation products; other pro¬ 
grams must be exited to return to 
Shell. It does not allow concurrency. 

Version 1.1 of Shell improves on 
the original version in several signifi¬ 
cant ways. First, it allows non-WPCORP 
programs to remain resident during a 
context switch. More important, the 
Shell 1.1 exploits expanded memoiy by 
swapping inactive programs from main 
memory to expanded memon^ This 
simple technique allows programs to 
be loaded to the extent of expanded 
memoiy and it also allows ven^ large 
programs (640KB less the size of DOS 
and Shell) to be loaded. 

Again, Shell has no concurrency, 
as is the case with DESQview and Win¬ 
dows. However, the Shell program is 
simple to set up and use, and it is very 
inexpensive when considered in the 
context of the other programs included 
in the price ($129) of the Libraiy (Cal¬ 
endar, Calculator, File Manager, Macro 
Editor, Notebook, and Program Editor). 
For simple situations in which multiple 
programs are frequently used but with¬ 
out the requirement for concurrenq^ 
and multitasking, the Shell program is 
an elegant solution. ['" 111^1 


VIDEO ADVANCES 

The video market now has m^o new 
products, one delivered and one 
announced, that are bound to leave 
their mark. NEC America has a new' 
monitor, and Compaq has an¬ 
nounced one of the first Video 
Graphics AiTay (VGA) clones. 

You can always tell that a prod¬ 
uct is successful w'hen you see it 
wherever you go, and the NEC Mul¬ 
tisync monitor has indeed become 
ubiquitous. Now NEC has intro¬ 
duced its sequel, die MultiSync Plus. 
Sequels always get even more scru¬ 
tiny than the original, but the new 
display fares very w'ell. 

In ever\^ way, die new^ version 
improves on the old: better styling, 
simpler set up with fewer switches, 
vastly improved documentation, 
more resolution, and a power 
switch on the front. NEC even in¬ 
cludes tw'o interface cables, one for 
EGA/RGB and the other for PS/2 
VGA Within five minutes, the Plus 
was out of the box and running 
VGA on my Compaq Deskpro 386. 

The display is eerily flat. The 
colors matched the IBM display per¬ 


fectly. The display area is a bit 
larger than IBM’s 8513 monitor, so 
text characters seemed a tad frizzier; 
the monitor’s readability w^as no 
problem, how'ever. 

Only one fault mars an other¬ 
wise perfect production: the Mul¬ 
tiSync Plus has a fan that is louder 
dian the Deskpro 386. I feel sure 
that the fan noise will have to be 
muted before this unit will achieve 
the success of its older sibling. 

Other than that, NEC has an¬ 
other winner on its hands. 

Compaq, meanwhile, has en¬ 
tered the graphics market with its 
owm VGA clone, called the Video 
Graphics System (VGS). It plugs in 
to both PC- and AT-compatible slots. 
In the 16-bit slots of a Deskpro or 
other compatible, the adapter oper¬ 
ates on 16-bit w^ords instead of tlie 
more usual bytes; the performance 
increase can be a factor of 3. Why 
IBM chose to make the VGA an 8-bit 
device, especially in light of its pres¬ 
ence on all PS/2 sy^stem boards, is 
quite a nwstery'. 

—WF 
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Then^ 

Only Ore 
BlueCh^ 
Conroany 

Inm. 


Visit us at Comdex Booth #1272 


I f you want your XTs™ and ATs® to run the same 
software as the new PS/2s™ down the hall, you’ll 
need VGA video controller boards that work just 
like the PS/2. Thie Blue, as it were, all the 
way down to the chips. 

But it isn’t 
easy being Blue. 
Just slapping 
a “VGA- 

compatible” label 
on a revamped EGA 
board may fool some folks 
some of the time, but it can’t fool PS/2 software 
that’s written to run on PS/2 hardware. 

“BIOS (software) compatibility” won’t cut it. 

You’re going to have to have compatibility all the 
way down to the hardware register level. 

Only one company has VGA chips Blue enough 
to promise compatibility with any PS/2 software. 

Now, or in the kiture. And that’s Paradise Systems. 

We’re the world’s largest supplier of add-in video 
controller boards and chip sets. Today there are more 
than I'k million of them working in PCs all over 
the world. 

We’re part of Western 
Digital, a half-billion 
dollar company with 
an impressive track 
record in the IBM- 
compatible marketplace. 

It was Paradise who 
introduced Automatic 
mode switching 
(Autoswitch™ EGA). We 
pioneered color simulation 
on monochrome monitors 
and automatic monitor 
detection (both now part of the 
PS/2 standard). And we were first to put EGA and all 
prior video modes on a single chip. 

Now, we’re bringing you the first truly 
compatible single-chip VGA products. And 
they work like IBM VGA hardware. So they’ll 
run any PS/2 software, exactly as it was 
intended to run. 

Well, okay, we did make our VGA a 
lot faster. And we added some higher 
resolution modes. And expanded the 
color capability. But you’d expect that from 
the only Blue chip company in VGA. 

Paradise Systems, Inc., 99 South 
Hill Drive, Brisbane, CA 94005. 
Telephone (415) 468-6692. 

P PARADISE. 

AWestern Digital Company. 

© 1987 Paradise Systems, Inc. Autoswitch is a trademark of Paradise Systems, Inc. 
IBM, Personal Computer AT and XT and Personal System/2 are trademarks of 
International Business Machines Corp. 
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The latest in hardware, software, 
and technology for systems 
developers and integrators 



16-MHz Paragon .386 from American Mitac 


SYSTEMS 

Four members of the Paragon family 
of fully integrated, small footprint PCs 
from American Mitac Corporation 
have been released. Included on the 
system board of each Paragon system is 
a diskette-drive controller, serial port, 
parallel port, realtime clock with bat¬ 
ter}^ back-up, five full-size expansion 
slots, Phoenix BIOS, and a socket for 
an optional math coprocessor. MS-DOS 
3.2 and GW-BASIC also are provided. 

All controls (on/off switch, reset switch 
for the CPU, control-panel LEDs, and 
keyboard connector) are located on the 
front panel. With a l4.8-by-6.2-by-l6.2- 
inch footprint and designed with a 16- 
MHz, 32-bit 80386, the Paragon 386 
comes standard with a 1.2MB 5.25-inch 
diskette drive, a 40MB 5.25-inch hard 
disk (with a 28-ms average access 
time), 2MB RAM (expandable to 8MB), 
EGA-compatible adapter, and 12-inch 
EGA monitor. $4,895. 

Based on a 12-MHz 80286, the 
Paragon 286 can be switched to 8 
MHz. The system comes standard with 
a 1.2MB 5.25-inch diskette drive, a 
40MB hard-disk drive, 1MB memory on 
the system board (expandable to 4MB), 
and an on-board display controller with 
EGA, CGA, Hercules, and Plantronics 
emulation. An optional 12-inch EGA 
monitor that is custom designed to fit 
the small footprint of the Paragon 286 
system is available. $3,350; with EGA 
monitor, $3,895. 

The small footprint (13.4-by-5.5- 
by-l6.2-inch) Paragon 286S has built- 
in EGA capability, 640KB RAM, 1.2MB 
diskette drive, and 40MB hard disk 
drive. The Paragon 286S uses an 10- 
PvlHz 80286 and has a socket for and 
optional 10-MHz 80287. $2,895; with 
12-inch EGA monitor, $3,395. 

The Paragon 88 has an 8-MHz 
8088-2 that is keyboard and hardware 
switchable to 4.77 MHz. The Paragon 


88 has a video output that produces 
and automatically selects monochrome 
graphics, Hercules, Plantronics, or RGB 
color output. The standard configura¬ 
tion includes 768KB RAM (plus RAM 
disk program), two 360KB diskette 
drives, 84-key keyboard, and a 12-inch 
monitor. $1,195; optional 20MB hard 
disk, $499; optional EGA monitor, $589. 
American Mitac Corporation, 410 E. 
Plumeria Drive, San Jose, CA 95134; 
8001648-2287 (orders only); 
4081988-0258 

CIRCLE 301 ON READER SERVICE CARD 

A portable personal computer manufac¬ 
tured in the U.S. by Toshiba Ameri¬ 
can Inc. has been announced. The 
T3100/20 portable features an 8-MHz 
80286 and a 20MB hard disk. The 
T3100/20 is equipped with 640KB 
memory (expandable to 2.6MB with 



Toshiba America's 8-MHz T3100/20 


optional memor^^ card), built-in 720KB 
3.5-inch diskette drive, high-resolution 
(640-by-400 pixels) 80-character-by-25- 
line, CGA-compatible gas plasma dis¬ 
play, clock/calendar, and 110/220 VAC 
switch selectable power supply. Inter¬ 
face ports for an RGB video, RS-232C 
serial, parallel printer/external diskette 
drive, numeric keypad, and an expan¬ 
sion slot for optional modem or expan¬ 
sion chassis are standard. T3100/20, 
$4,699; 2MB memory expansion board, 
$1,699; 5.25-inch external diskette 
drive, $499; Floppy Link (cable for 
portable to PC exchange), $199; Hayes- 


compatible 300/1200-bps modem, $399; 
PC-compatible five slot expansion chas¬ 
sis, $999; interface card, $199. 

Toshiba America, Inc., Information 
Systems Division, 9740 Irvine Blvd., 
Irvine, CA 92718; 800/457-7777; 
714/583-3000 

CIRCLE 302 ON READER SERVICE CARD 


CONNECTIONS 

A 9,600-bps synchronous dial-up inter¬ 
nal modem board from GammaLink 
for the IBM Personal System/2 has been 
introduced. The GammaComm PS/2 
modem features automatic dial, answer, 
and fall-back, which allows the modem 
to revert to 7,200, 4,800, or 2,400 bps, 
depending on the quality of the tele¬ 
phone line being used. $1,595. 
GammaLink, 2452 Embarcadero Way, 
Palo Alto, CA 94303; 415/856-7421' 

CIRCLE 303 ON READER SERVICE CARD 

A line of communication products tliat 
provide 10-megabit-per-second (Mbps) 
Ethernet connectivity has been unveiled 
by 3Com Corporation. The connec¬ 
tion is made via unshielded twisted¬ 
pair telephone wire that allows a net¬ 
work administrator to assess the condi¬ 
tion and appropriateness of any in¬ 
stalled wiring and diagnose and pin¬ 
point problem areas. The first of three 
products, the PairTamer is an adapter 
that allows the installation of IEEE 
802.3 standard Ethernet on one of the 
unused pairs from the three or more 
pairs of unshielded twisted pair wires 
in a typical telephone wiring bundle. 
Both tlie telephone and network seg¬ 
ment are plugged into the PairTamer, 
and tlie Ethernet (data) connection and 
telephone (voice) connection coexist 
without interference. 

The second product is the Multi- 
Connect, a repeater tliat allows con¬ 
nection of local area work groups to 
other wiring centers (and to other 
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LANpac II adapter card from Racore 


NSA’s RemoteTalk communications package 


work groups) or to an Ethernet back¬ 
bone. A base repeater contains slots for 
15 modules and a total of 45 modules 
can be installed (using two Multi- 
Connect expansion units) to accommo¬ 
date a variety of wiring schemes. Any 
combination of coaxial, fiber optic, or 
twisted-pair wiring can be selected by 
installing the appropriate module. 

The third product is the Lan- 
Scanner, a hand-held, battery-powered 
testing instrument that enables cable 
technicians and network administrators 
to measure wire characteristics and de¬ 
termine the ability of a particular wire 
to handle the data transmission. Set of 
two PairTamers (with interface card to 
the MultiConnect repeater), $325; Multi- 
Connect, $1,095; expansion units, 

$1,095 each; optional interconnect 
cards for a connection to a thick Ether¬ 
net, $175; for connection to a thin 
Ethernet, $230; LanScanner, $995. 

3Com Corporation, 3165 Kifer Road, 
Santa Clara, CA 95052-8145; 
8001638-3266; 408/562-6400 

CIRCLE 308 ON READER SERVICE CARD 

A Micro Channel version of its LANpac 
II local area network adapter card 
for the IBM Personal System/2 Models 
50 and 60 has been announced by 
Racore Computer Products, Inc. 
LANpac II runs under Novell Advanced 
Network and supports applications writ¬ 
ten for either the IBM Token-Ring or 
PC Network. A maximum of 254 
workstations can be connected in a 
network with larger network possible 
by configuring multiple cards in the 
file server. Workstations can be as far 
as 1,000 feet apart with repeaters avail¬ 
able that can increase the distance to 
10,000 feet. LANpac II can be config¬ 
ured in either a star or linear bus ar¬ 
chitecture. It uses an intelligent high¬ 
speed polling system to eliminate data 
collisions and retransmissions of data 
packets. All LANpac II cards offer a 
Remote Program Loading option to 


allow diskless workstations in which 
they are installed to boot without tlie 
need for a disk drive. $395. 

Racore Computer Products, Inc., 170 
Knowles Drive, Los Gatos, CA 95030; 
800/325-1822; 408/374-8290 

CIRCLE 305 ON READER SERVICE CARD 

The availability of 3179G vector graph¬ 
ics has been brought to the IBM Per¬ 
sonal System/2 and PC environments. 
EXTRA! 3179G terminal emulation con¬ 
nectivity software from Attachmate 
Corporation offers up to four concur¬ 
rent host sessions, running in either 
text or graphics mode. The resolution 
matching design of vector graphics 
converts 3179G terminal graphics into 
high-resolution PC images, with 16- 
color support. EXTRA! supports EGA and 



3270 

Mainframe 

Graphics 


Attachmate 


Sa-een sJjowing Attadmiate’s EXTRA' 3179G vector graphics 

VGA and is compatible with GDDM 
(graphics data display manager) release 
4.x as well as with all host graphic ap¬ 
plications that support GDDM. extra! 
gives users the advantage of choosing 
from over 70 output devices, such as 
Hewlett-Packard plotters, color printers 
from IBM and Epson, and slide genera¬ 
tors from Polaroid. With the vector 
graphics option, graphic information is 
downloaded from the mainframe and 
the PC performs the graphic processing 
instead of the host. $695. 

Attachmate Corporation, 3241 118tb 
SE, Bellevue, WA 98005; 206/644-4010 

CIRCLE 312 ON READER SERVICE CARD 


A program-to-program communications 
package from Network Software As¬ 
sociates, Inc. (NSA) has been de¬ 
signed for use with the IBM PC, Per¬ 
sonal System/2, and compatibles operat¬ 
ing in a Systems Network Architecture/ 
synchronous data link control (SNA/ 
SDLC) network environment. Adapt- 
SNA LUO offers an applications-inde- 
pendent implementation of IBM’s Logi¬ 
cal Unit type 0 (LUO) protocol for DOS 
applications. Included are two levels of 
LUO functions (called verbs). Basic 
verbs contain all the details required to 
control the entire LUO protocol and the 
high-level verbs relieve the user from 
having to be concerned with most LUO 
protocol details. An application devel¬ 
opment toolkit called the LUO assist 
(Applications Sub-System Interface and 
System Tutorial) provides a shell, pro¬ 
gramming language interface, and a 
learning and simulation facility. Package 
prices start at $50,000. 

A PC-to-PC synchronous communi¬ 
cations package offering botli remote- 
control and concurrent background 
file-transfer capabilities has been an¬ 
nounced by NSA. Called RemoteTalk, 
this product communicates via IBM’s 
high-speed SDLC protocol. RemoteTalk 
operates at up to 19,200 bps on any 
IBM PC, PC/XT, or PQAT with 192KB 
memory, an SDLC adapter board, and a 
synchronous modem. RemoteTalk, 

$295; AdaptCom SDLC adapter, $245; 
prices for high-speed (2,400- to 9,600- 
bps) synchronous modems (with an 
SDLC adapter on board) start at $795. 
Network Software Associates, Inc., 

22982 Mill Creek, Laguna Hills, CA 
92653; 714/768-4013 

CIRCLE 304 ON READER SERVICE CARD 

The IBM Micro Channel architecture is 
featured in Eicon Technology Cor¬ 
poration’s communications card, the 
Single-Port Communications Co¬ 
processor (spec). Fully programmable, 
the spcc can support asynchronous. 
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Standard Microsystetns' ARCNET-PC250 twisted-pair controller 


Co-Star data storage subsystem from DSC Nestar Systetns 


synchronous, and bit-oriented commu¬ 
nication protocols. The spec’s 68008 
microprocessor performs all communi¬ 
cations tasks, allowing the Personal 
System/2 to be used for other applica¬ 
tions. It is available witli memory con¬ 
figurations of either 256KB or 512KB 
and supports line speeds of up to 
19,200 bps. One card inside any PS/2 
on a LAN is capable of supporting as 
many as 254 concurrent users. Each 
PS/2 or PC can access the X.25 packet- 
switched network or SNA/SDLC net¬ 
work and maintain multiple sessions. 
The spcc can be used with DOS 3-3, 
the IBM 3270 Workstation Program, and 
the upcoming OS/2. Prices start at $995. 
Eicon Technology Corporation, 3452 
Ashh}’ Street, Montreal, Quebec, Canada 
H4R 2C1; 514/333-8543 

CIRCLE 306 ON READER SERVICE CARD 

A family of arcnet products for PC 
LANs using twisted-pair cabling is avail¬ 
able from Standard Microsystems 
Corporation. This family features an 
ARCNET-PC250 controller board that fits 
in an expansion slot in any PC. Multi¬ 
ple PCs are connected to a single 
twisted-pair segment in a daisy-chain or 
multidrop configuration. Network ex¬ 
pansion is achieved by connecting 
twisted-pair segments with a two-port 
Twisted Pair Repeater and a twisted¬ 
pair network can be connected to an 
ARCNET coaxial network with a two-port 
Twisted Pair Link. An arcnet fiber 
LAN can be connected to one of the 
coaxial cables with an Optical Repeater, 
allowing the three media to be inter¬ 
mixed in a single network. PC250, 

$295; Link, $375; Repeater, $375. 
Standard Microsysteins Corporation, 35 
Marcus Blvd., Hauppauge, NY 11788; 
516/273-3100 

CIRCLE 311 ON READER SERVICE CARD 

The first two members of AST Re¬ 
search, Inc.’s family of 3270 emula¬ 
tion products designed for the IBM 


Personal System/2 Micro Channel, the 
IBM PC family, and AST Premium com¬ 
puters, are available. The AST-CoaxIIA 
and AST-CoaxII cards use a surface 
mount adapter and feature custom pro¬ 
cessors including the AST Cricket (a 
high-speed bit-slice communications 
processor) and the AST Co-Twin (a 
Coax/3270 protocol handler). AST- 
CoaxIIA and AST CoaxII provide IBM 
and IRMA compatibility at the hard¬ 
ware, API, and software levels. The 
products currently supports firmware 
instruction sets for IBM, IRMA, or AST- 





AST-CoaxIIA 3270 emulation board from AST 

3270 emulation. The AST micropro- 
grammable chip set will enable future 
modification of existing soft-loadable 
instruction sets or the development of 
new instruction sets which permits the 
upgrading of firmware for support of 
new terminal devices and protocols 
such as LU6.2. $895. 

AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992; 714/863-1333 

CIRCLE 307 ON READER SERVICE CARD 

A file server based on the Intel 80386 
has been introduced by Novell, Inc. 
Called tlie NetWare 386A, the server 
comes with 1MB of memoiy on the 
system board (expandable to 4MB), 
and can support up to 2GB of disk 
storage with external disk drives. In¬ 
cluded in the server are two 32-bit 
expansion slots, five 16-bit slots, and 
one 8-bit slot. The server supports Ad¬ 
vanced NetWare 286 and SET NetWare 


Levels I and 11. The server supports the 
IBM Personal System/2 Models 25, 30, 
50, and 60; PC/XT and PC/AT; and the 
SCS PCterminal, a diskless PC. Base 
configuration comes with 1MB mem¬ 
ory, 1.2MB diskette drive, and a 42MB 
hard-disk drive. $6,295; with an 80MB 
hard-disk drive, $6,995; optional 60MB 
streaming cartridge tape drive, $2,995. 
Novell, Inc., 122 E. 1700 South, Provo, 
UT 84601; 800/453-1267; 
801/379-5900 
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PERIPHERALS 

The Co-Star, a data storage subsystem 
using coprocessor technology, has been 
introduced by DSC Nestar Systems, 
Inc. The Co-Star subsystem, available 
in 80MB and 150MB capacities, is capa¬ 
ble of independently performing disk- 
management operation and can access 
data from an IBM PC/XT or PC/AT at 
increased speed. The hard disk and in¬ 
telligent disk controller subsystem in¬ 
cludes 256KB RAM (expandable to 
1MB) and coprocessor, which permits 
the CPU to run applications without 
interruption or memory overhead. 
Other features include intelligent buf 
fering, print spooling, and optimization 
of file and disk space to reduce access 
delays and dispersion. 80MB capacity, 
$1,495; 150MB, $2,495. 

DSC Nestar Systems, Inc., 1345 
Shorebird Way, Mountain View, CA 
94043; 415/969-1777 

CIRCLE 318 ON READER SERVICE CARD 

An accelerator board for IBM PCs has 
been developed by Microsoft Corpo¬ 
ration. Containing an 8-MHz 80286, 
the MACH 20 board has interfaces for 
graphic input devices, a memory ex¬ 
pansion option, and a multimedia disk- 
drive control option. Intended to ex¬ 
tend the productive life of existing 
8088-based PCs, die mach 20 enables 

Continued on p. 41 
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Once again, 
Compaq 

raises the standard 
of performance 
for personal computers. 


This time 

by a factor of two... 




Introducing the two 

on earth 



The new COMPAQ DESKPRO 386/20 


Last year, we introduced the 

COMPAQ DESKPRO 386^ the 

most advanced personal com¬ 
puter in the world. Now the world 
has two new benchmarks from 
the leader in high-performance 
personal computing. The new 
20-MHz COMPAQDESKPRO 386/20 
and the 20-lb., 20-MHz COMPAQ 
PORTABLE 386 deliver system 


performance that can rival 
minicomputers.' Plus they intro¬ 
duce advanced capabilities, 
without obsoleting your invest¬ 
ment in software, hardware 
and training. 

Our new computers employ 
an industry-standard 20-MHz 
80386 microprocessor and so¬ 
phisticated 32-bit architecture. 


But to make these two of the 
world's fastest PC's, we did 
more than just increase the 
clock speed. 

For instance, both are built 
around a concurrent bus archi¬ 
tecture. Two buses—one for 
memory and one for peripherals— 
eliminate information bottle¬ 
necks, allowing each component 


It simply works better. 









































and the new 20-MHz COMPAQ PORTABLE 386 “ 


to run at its maximum speed. 
Together, they insure the highest 
system performance without 
sacrificing compatibility with 
industry-standard peripherals. 

Both computers offer disk 
caching. Both offer the most 
memory and storage within their 
classes. Both let you run soft¬ 
ware being written to take ad¬ 


vantage of 386 technology. And 
both run new MS-DOS7BASIC 
Version 3.3 as published by 
Compaq. With it, our new porta¬ 
ble and our new desktop can 
break the 32-megabyte limit on 
file sizes that handcuffs other 
PC's, allowing you to build files 
up to the size of your entire fixed 
disk drive. 


And from now until December 
31,1987, both computers come 
with a free package of new 
Microsoft* Windows/386 Presen¬ 
tation Manager. It provides multi¬ 
tasking and switching capabilities 
with today's DOS applications to 
make you more productive. But 
that's just the beginning. To find 
out more, read on. 


comPAa 












The question wasrit 
but how to get the 



System Board with 20-MHz Cache Memory Controller 


135-MB Tape Backup 


Weitek Coprocessor Board 


20-MHz 80386 processor 


300-MB Fixed Disk Drive 


16 MB of 32-bit RAM 


The most powerful personal 
computer in the world 


The COMPAQ DESKPRO 386/20 
is an impressive 50% faster than 
16-MHz 386-based personal 
computers. Even more impres¬ 
sive is the fact that it's up to 25% 
faster than other 20-MHz 386's. 
That's because the processor is 
just one small part of how the 
COMPAQ DESKPRO 386/20 
outperforms every other PC 


in the world today and even 
many minicomputers. 

The big reason is the new 
COMPAQ Flexible Advanced 
Systems Architecture, which 
optimizes overall system 
throughput while maintain¬ 
ing full compatibility with 
industry-standard peripherals 
It does this by combining an 


advanced memory caching 
scheme with memory and 
peripheral buses that operate 
concurrently. 

Complementing the speed of 
the microprocessor is the new 
advanced 20-MHz Intel* 82385 
Cache Memory Controller. Like 
an efficient secretary that keeps 
frequently used information 
close at hand, it allows the 
microprocessor to operate at 
0-wait states 95% of the time. 

While one bus handles these 
high-speed operations, another 
simultaneously handles periph- 




It simply works better. 
























how to get to 20 MHz, 
most out of 20 MHz. 



erals operating at the industry- 
standard 8 MHz. 

This flexible approach allows 
you to dramatically increase 
system throughput while pre¬ 
serving your investment in mon¬ 
itors, disk drives, and expansion 
boards. It can also accommodate 
today's and tomorrow's most 
advanced peripherals without 
constraining their performance. 

Take options like our new 
Weitek™ Coprocessor Board. 
Never before offered in a PC, 
it can increase the speed of 
calculation-intensive, engineer¬ 


ing and scientific applications 
by a factor of six, giving the 
COMPAQ DESKPRO 386/20 
the performance of a dedicated 
engineering workstation at a 
fraction of the cost. 

Compaq also provides 130- 
and 300-Megabyte Fixed Disk 
Drives with some of the indus¬ 
try's fastest access times. And 
when used with disk caching 
software, they represent the 
highest-performance storage 
subsystems available. 

As for memory, Compaq 
offers 32-bit high-speed RAM. 


One full megabyte comes stan¬ 
dard and is expandable to 16 
megabytes without using an 
expansion slot. Plus, we in¬ 
cluded the COMPAQ Expanded 
Memory Manager. It supports 
the LIM standard so your soft¬ 
ware can break the 640-Kbyte 
barrier even before OS/2™ is 
released. 

As tasks become more com¬ 
plex and users demand more 
advanced capabilities, Compaq 
responds by raising the standard 
of performance in personal 
computing. 


comPAa 







Everyone expected Compaq 

But no one 





Pound for pound, it is the 
world's most powerful computer 


Compaq has long been recog¬ 
nized as the world leader in both 
80386 technology and portable 
computing. So it isn't surprising 
that we would combine the two. 

But no one expected the new 
COMPAQ PORTABLE 386 to rvm 
at 20 MHz. And no one even 


dreamed that it would offer 100 
megabytes of storage, disk cach¬ 
ing, and much, much more. 

Our newest 20-lb. portable 
computer goes far beyond an 
80386 microprocessor with a 
handle. It's not just the most 
advanced portable in the world. 


Pound for pound, it's the world's 
most powerful computer. Period. 

Like the recent COMPAQ 
PORTABLE III™ which changed 
the shape of full-fvmction porta¬ 
ble computing, the COMPAQ 
PORTABLE 386 makes no com¬ 
promises. It offers more speed, 
memory, storage and features 
than any other portable PC. It 
runs your current software up to 
25% faster than 16-MHz 386 
PC's. Beyond that, its perform¬ 
ance in calculation-intensive 


It simply works better. 
















to introduce a 386 portable PC. 
expected all this. 



lOO-MB Fixed Disk Drive 


40-MB Thpe Backup 


20-MHz 80386 processor 


10 MB of 32-bit RAM 


2400-baud Hayes-compatible modem 


5^U-inch 1.2-MB Diskette Drive 


applications is increased even 
more when you add an optional 
20-MHz 80387 coprocessor. 

Memory? Get one megabyte 
of 32-bit, high-speed RAM stan¬ 
dard or go as high as 10 MB inter¬ 
nally. And like all of the 
COMPAQ 386-based PC's, it fea¬ 
tures the COMPAQ Expanded 
Memory Manager. 

With our high-performance 
100-megabyte internal fixed disk 
drive, you can actually fit 500 lbs. 
of data-filled pages into a 20-lb. PC, 


rmsurpassed storage for a porta¬ 
ble. If that's too much for you, we 
also offer a 40-megabyte model. 

We've become famous for build¬ 
ing desktop computer capabilities 
into our portables without leav¬ 
ing anything out. The COMPAQ 
PORTABLE 386 is more proof. It 
has a high-resolution, 640 X 400, 
10-inch plasma display; a full- 
size, portable enhanced key¬ 
board; two industry-standard 
expansion slots in a lightweight, 
optional plug-on unit; a choice 


between an optional 2400- or 
1200-baud Hayes-compatible 
modem; a full-size 5V4-inch 1.2- 
MB diskette drive; even an op¬ 
tional 40-MB tape backup. 

These features, combined 
with the ultimate in portable 
performance, make the 
COMPAQ PORTABLE 386 the 
biggest PC this small. 
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Compaq moves you ahead 
without leaving you behind. 



m 


Compaq offers the most complete 
line of high-performance 386 
solutions. They all run industry- 
standard software and hardware, 
protecting the investments you've 
already made. 

At the same time you won't be 
left behind when other technolo¬ 
gies become important. Multi¬ 
task with existing applications 
using Microsoft Windows/386 
Presentation Manager. Add VGA 


graphics if you wish. Run OS/2 
when it's available. And now 
3V2-inch drives are even an op¬ 
tion for our desktops. 

We optimize the most ad¬ 
vanced technology while main¬ 
taining compatibility with the 
past, present and future. This 
makes COMPAQ PC's a wise 
decision for serious business 
users. Because at Compaq, we 
don't bum bridges, we buUd them. 


See the COMPAQ DESKPRO 386/20 
and COMPAQ PORTABLE 386 at an 
Authorized COMPAQ Computer Dealer. 
And from now through December 31,1987, 
get Microsoft Windows/386 Presentation 
Manager free when you buy a 386-based 
COMPAQ computer. For more informa¬ 
tion, call 1-800-231-0900, Operator 40. 
In Canada, call 416-733-7876, Oper¬ 
ator 40. 

Weitek™ Lotus,* Intel,* Microsoft* MS-DOS,* 
Hayes,* and OS/2™ are trademarks of their 
respective companies. 

©1987 Compaq Computer Corporation. 

All rights reserved. 


It simply works better. 
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External 5.25-iuch 360KB diskette drive from Nth Grout) 


Netivork Technologies’ MONTFST-VGA portable pattern generator 



those machines to run the new genera¬ 
tion of graphical software, including 
Microsoft Windows 2.0 and Microsoft 
OS/2. The board increases the speed of 
program execution two to six times on 
a standard PC or PC/XT, depending on 
the application being run. A 16-bit bus 
connects the 80286 bus to the PC sys¬ 
tem board and I/O channel resources. 
The 16KB of on-board cache memory 
provides the processor with fast access 
to frequently-used information. The 
MACH 20 includes the Microsoft’s pro¬ 
prietary InPort chip and 9-pin connec¬ 
tor to support the Microsoft Mouse and 
other InPort-equipped devices. $495. 

The MACH 20 Memory Plus op¬ 
tion supports up to 3.5MB of expanded 
memoiA' and includes an expanded 
memor}^ driver for programs that will 
support the Lotus/Intel/Microsoft ex¬ 
panded memory specification (LIM 
EMS) version 4.0. Microsoft will make 
available a custom version of MS-OS/2 
with Memory Plus, guaranteeing com¬ 
patibility with OS/2 applications. $395. 

The MACH 20 Disk Plus option 
plugs directly into a connector on the 
MACH 20 and supports 1.2MB and 
360KB 5.25-inch internal drives as well 
as 1.44MB and 720KB 3.5-inch internal 
drives, allowing PCs to read and write 
on normally incompatible media. $99. 
Microsoft Coi'poration, 16011 N.E. 36th 
Way, P.'o. 80x97017, Redmond, WA 
98073-9717; 8001426-9400; 
2061882-8080 

CIRCLE 314 ON READER SERVICE CARD 

A multifunction card for IBM Personal 
System/2 models 50 and 60 has been 
announced by Megahertz Corpora¬ 
tion. The ala card /2 comes standard 
with 2MB of expanded memor\' and an 
adapter for an additional 2MB. Port in¬ 
terface options include two serial ports, 
one serial port and one parallel port, a 
1,200-bps or 2,400-bps Hayes-compatible 
modem, and a synchronous data link 
controller (SDLC). $995; two serial 


ports, $150; one serial port and one 
parallel port, $150; 1200-bps modem, 
$250; 2400-bps modem, $599. 

Megahertz Corporation, 2681 Parley's 
Way, Salt Lake City, UT 84109; 
8001338-8726; 8011485-8857 

CIRCLE 323 ON READER SERVICE CARD 

A hardware-assisted software debugger 
for 80386-based microcomputers from 
Atron has been announced. The 386/C 
PROBE has the ability to do a qualified 
breakpoint, depending upon which 
routine is accessing specific locations. 
This ability makes it possible for the 
developer to set breakpoints upon 
modification of a variable, but allow it 
to trigger only if overwritten by a rou¬ 
tine that should not be modifying it, 
not by one that should. The 386/C 
PROBE can detect the specific occur- 



Atron’s 3S6/C PROBE hardware-assisted software debugger 


rence of up to four events in a specific 
realtime sequence. A trace feature saves 
program execution history and the pro¬ 
grammer can decide which data to save 
or ignore while operating in realtime. 
The 386/C probe provides source-code 
level debugging for C (Microsoft, Lat¬ 
tice, and Borland), and Microsoft Pas¬ 
cal. It has 1MB of hidden and write- 
protected memoity. $3,995. 

Atron, 20665 Fourth Street, Saratoga, 
CA 95070; 408/741-5900 

CIRCLE 315 ON READER SERVICE CARD 

From the Nth Group comes its Exter¬ 
nal 5.25-inch 360KB Floppy Disk 
Drive for the IBM Personal System/2 


Models 30, 50, 60, and 80. The external 
5.25-diskette drive transfers data from 
the 5.25-inch media to the 3.5-inch 
media and vice versa. $349. 

Nth Group, 8100 Remmet Ai'enue, Unit 
10, Canoga Park, CA 91304; 
818/883-5506 

CIRCLE 319 ON READER SERVICE CARD 

A portable pattern generator, the 
MONTEST-VGA from Network Technol¬ 
ogies, Inc., has been designed for 
operation with the Video Graphics 
Array (VGA) monitors used with the 
Personal System/2 models. The battery-¬ 
powered generator ensures monitor 
operation in all modes as well as verifi¬ 
cation of alignment, convergence, and 
color balance. It generates four differ¬ 
ent video patterns at eight different 
scan formats. At 31.5 KHz, it provides 
line formats of 350, 400, and 480; sup¬ 
ports the VGA 35.5-KHz scan format; 
and can test TTL monitors compatible 
with the MDA, CGA, and EGA stand¬ 
ards. The MONTEST-VGA directly drives 
the VGA monitors with a 15-pin, high- 
density D connector. $895. 

Network Technologies, Inc., 19145 
Elizabeth Street, Aurora, OH 44202; 
800/742-8324; 216/543-1646 

CIRCLE 320 ON READER SERVICE CARD 

Marketed and sold by cssl, Inc., the 
Awesome I/O Card for PS/2 en¬ 
hances I/O speed and memory capabili¬ 
ties of the IBM Personal System/2 Mod¬ 
els 50. With technology adaptable to 
the Micro Channel architecture, this 
card decreases the Model 50’s average 
access time to less than five .millisec¬ 
onds, while doubling disk capacity. 
Other features include error correction 
code, large-volume support, multiple 
partitions, and file fragmentation con¬ 
trol. The card’s Heuristic Adaptive I/O 
Controller (HAC) self-configures the 
subsystem, allowing interception and 
storing of commonly^ used data from 
the disk. A solid-state disk accelerator 
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Kjustyourbaac 
quantum leap 



Microsoft® 

QuickBASIC 4.0 is 
no longer your basic 
BASIC. Now, because 
of a revolutionary break¬ 
through, you can run, test, 
debug, then continue running 
your program and see the results. 

Instantly. Which is why we call it 
“instant programming!’ 

Other compilers make you wait while they 
compUe your program at an unimpressive 
rate of 12,000 lines per minute. But Microsoft 
QuickBASIC 4.0 translates your program 
into executable code at a breathtaking 
150,000 lines per minute.Abu get all the speed 
you can possibly use right when you need 
it. While you’re developing your program. 

And for the first time in BASIC, you’ll 
find the most sophisticated debugging tools 
around. Like the freedom to change a run¬ 
ning program on the fly. Without restarting. 
And you also get instant syntax checking, 
watch expressions, even runtime type 
checking. 


Besides aU these 
advances in the environ¬ 
ment, Microsoft QuickBASIC 
4.0 ^ves you a sophisticated 
collection of language extensions; 
records, recursion, huge arrays and 
true functions. There’s even interlanguage 
calling that lets you call subroutines fern 
other Microsoft languages. 

And if you think all this means you might 
have to give up phenomenal execution 
speed, think again. Microsoft QuickBASIC 
4.0 gives high performance executable code 
that’s the fastest anywhere. 

About the only thing that isn’t more 
advanced in Microsoft QuickBASIC 4.0 is 
the price. 

It’s stUl just $99. And it’s still backed with 
a 30-day money back guarantee. Microsoft 
QuickBASIC 4.0. 

To make a quantum leap in your pro¬ 
gramming, you need a quantum leap in 
your language. 

Microsoft.QuickBASlC 40 


For the name of your nearest Microsoft dealer, call (800) 541-1261, Dept. B14. 

Microsoft is a rcKistered trademark of Microsoft Corporation.,Offer valid in the 50 United States only. 
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Internal view of Emerald Sy'stems' VAST Device tape back-up system Vericomp’s LIMbo expanded memoty manager for the IBM PS/2 


is included that allows an additional 
256KB or 512KB of nonvolatile CMOS- 
RAM for disk acceleration and is driven 
by an on-board battery pack, keeping 
all RAM on-line to maintain the most- 
used drive access patterns. $949. 

CSSL, Inc., 909 Electric Avenue, Suite 
202, Seal Beach, CA 90740; 
213/493-2471 

CIRCLE 317 ON READER SERVICE CARD 

Using its proprietary Virtual Archival 
Storage Technology (vast), Emerald 
Systems has produced the vast De¬ 
vice, a tape backup system using “Ad¬ 
vanced Helical Scan Recording” tech¬ 
niques that permits up to 2.2GB of data 
storage on a single tape cassette the 
size of a pocket calculator. The Ad¬ 
vanced Helical Scan Recording Technol¬ 
ogy writes data to tape in adjacent nar¬ 
row tracks (stripes) at an acute angle of 
about 5 degrees producing an effective 
track length of 3.037 inches. Three 
heads (read, write, and servo) are 
mounted on a rotating drum around 
which the tape is wrapped. The combi¬ 
nation of low tensions and other me¬ 
chanical forces realize a long life for 
both media and tape transpon. With 
the VAST Device, processing those appli¬ 
cations where more than 250MB is re¬ 
quired becomes possible on a desktop 
computer. The vast Device uses a pro¬ 
prietary error correction code (ECC) 
to ensure high, long-term data reliabil¬ 
ity. A read/verify after write occurs for 
each track of data, vast cassettes are 
available in 250MB, 500MB, 1GB, and 
2.2GB capacities. $6,995. 

Emerald Systems Corporation, 4757 
Morena Blvd., San Diego, CA 92117; 
800/553-4030; 619/270-1994 

CIRCLE 322 ON READER SERVICE CARD 

A multifunction memory board for the 
Personal System/2 Models 50, 60, and 
80 has been introduced by Tecmar, 
Inc. Called the MicroRAM, this board 
includes extended memory support for 


die 80286 and 80386 and is compatible 
with the Lotus/Intel/Microsoft expanded 
memory specification (LIM EMS). The 
MicroRAM accommodates both ex¬ 
panded and extended memory modes 
without requiring hardware reconfigur¬ 
ation. The MicroRAM takes advantage of 
the IBM Micro Channel architecture, 
including full compatibility with the 
Programmable Option Select feature, 
support for enhanced dynamic memory 
reallocation of bad segments, and com¬ 
patibility with IBM’s 80286 Memory 
Expansion Option. Using socketed sin¬ 
gle in-line memory modules (SIMMs) 
for a true single-slot design, MicroRAM 
is available in a memory-only configu- 



MicroRAM midtifunction memory board from Tecmar 


ration. The MicroRAM+2 includes two 
serial communication ports. Prices 
range from $495 for the MicroRAM 
with 512KB of memory to $5,495 for 
the MicroRAM+2 with SMB of memory 
and two serial ports. 

Tecmar, Inc., 6225 Cochran Road, 
Solon, OH 44139-3377; 216/349-0600 

CIRCLE 325 ON READER SERVICE CARD 


SOFTWARE DEVELOPMENT 

Expanded memory capability for the 
IBM Personal System/2 Models 50 and 
60 is made possible by LIMbo from 
Vericomp. LIMbo transforms banks of 
memory on IBM’s 80286 Memory Ex¬ 
pansion Option board into high-speed 


expanded memory Lotus/Intel/Microsoft 
expanded memory specification (LIM 
EMS). It is an expanded memory man¬ 
ager (EMM) that makes use of the 
page-mapping capability of the 80286 
Memory Expansion Option, a 2MB 
board available from IBM (Part No. 
6450344) for the PS/2 Models 50 and 
60. LIM EMS version 3.2 is supported 
for up to SMB of expanded memory on 
the 80286 Expanded Memory Option 
board. LIMbo coexists with IBM’s RAM- 
disk driver, VDISK, and its disk-caching 
program, IBMCACHE. LIMbo allows the 
user to specify the amount of available 
memory in the 80286 Memory Expan¬ 
sion Option to be used for EMS appli¬ 
cations, leaving the rest of the memory 
available for use as extended memory 
by other programs. $49.95. 

Vericomp, 8825 Aero Drive, Suite 210, 
San Diego, CA 92123; 800/876-0400; 
619/277-0400 

CIRCLE 331 ON READER SERVICE CARD 

Lotus Development Corporation, 
Intel Corporation, and Microsoft 
Corporation have together announced 
a revision of the Lotus/Intel/Micro¬ 
soft expanded memory specifica¬ 
tion (LIM EMS) from version 3.2, intro¬ 
duced in 1985, to version 4.0. Appli¬ 
cations written to the LIM EMS 4.0 can 
run on existing EMS 3.2, AST/ 
Quadram/Ashton-Tate Enhanced EMS 
(AQA EEMS) or IBM Expanded Memory 
Adapter (XMA) hardware, although 
these boards will require new device 
drivers. Existing emulation programs 
based on the 80386’s page-mapping fa¬ 
cilities can be upgraded to EMS 4.0. 
Applications written to EMS 3.2 are 
upwards compatible with EMS 4.0. Soft¬ 
ware developers can access the features 
of the new EMS specification through 
15 new functions and 39 new subfunc¬ 
tions. Some of the capabilities of LIM 
EMS 4.0, such as multitasking and pro¬ 
gram code execution in expanded 
memory, are equivalent to capabilities 
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Flaslj-Up, a maao, menu, and note maker, from Software Bottling Company 


Screen sJx)t of Infonmition Builders’ PC/FOCUS 3.0 operating slxll 


originally developed by AST for its 
HEMS. AST has indicated that it will 
fully support EMS 4.0. 

Lotus Development Corporation, 55 
Cambridge Parkway, Cambridge, JVIA 
02142; 617/577-8580 

CIRCLE 327 ON READER SERVICE CARD 

Intel Corporation, Mail stop CO3-07, 
5200 N.E. Elam Young Parkway, 
Hillsboro, OR 97124-6497; 
800/538-3373; 503/681-8080 

CIRCLE 328 ON READER SERVICE CARD 

Microsoft Coiporation, 16011 N.E. 36th 
Way, P.O. Box 97017, Redmond, WA 
98073-9717; 800/426-9400; 
206/882-8080 

CIRCLE 329 ON READER SERVICE CARD 

Shipment has begun on the Flash-Up 
Developer’s Toolbox, a Flash-Up 

add-on product from The Software 
Bottling Company. Flash-Up is a 
memory-resident macro, menu, and 
note maker. The Flash-Up Developer’s 
Toolbox allows programmers incorpo¬ 
rate macros, menus, and notes into 
their applications. The Toolbox con¬ 
tains a Programming Language Interface 
to such languages as dBASE, C, 1-2-3, 
Macros, DOS, assembly, BASIC, and 
Pascal. The Toolbox has a royalty-free 
runtime module that lets developers 
distribute Flash-Up macros and win¬ 
dows to others without paying extra 
royalty or runtime fees. Flash-Up, $89; 
Flash-Up Developer’s Toolbox, $49. 

The Software Bottling Company, 6600 
Long Island Expressway, Maspeth, NY 
11378; 718/458-3700 

CIRCLE 330 ON READER SERVICE CARD 

An enhanced version of Turbo Pascal 
has been announced by Borland In¬ 
ternational. Now able to compile as 
many as 27,000 lines per minute on an 
8-MHz IBM PC/AT, version 4.0 breaks 
the 64KB program size barrier, sup¬ 
porting programs up to the memoiy 
limit of DOS. Turbo Pascal now sup¬ 
ports units, with automatic execution of 


initialization and exit codes for each 
nested unit up to eight levels deep. 
Other features include variable and 
value typecasting, DOS I/O redirection, 
support for tree-structured directories, 
and BlockRead/Write on untyped (bi- 
nar}0 files. Turbo Pascal 4.0 offers im¬ 
proved code generation with constant 
folding, unused code removal, and op¬ 
timized use of registers. Code written 
for Turbo Pascal 3.0 will compile with 
minor modifications under 4.0. Addi¬ 
tional language features include sup¬ 
port for inline statements and macros, 
and a powerful assembly language in¬ 
terface that allows linking in .OBJ files. 
$99; Developer’s Library (includes 
Turbo Pascal 4.0, Turbo Tutor, and the 
following Turbo Pascal Toolboxes: Data¬ 
base, Editor, Gameworks, Graphix, and 
Numerical Methods), $395. 

Borland International, 4585 Scotts 
Valle}' Drive, Scotts Valley, CA 95066; 
800/543-7543; 408/438-840 

CIRCLE 332 ON READER SERVICE CARD 


DATABASE MANAGEMENT 

An updated version of POFOCUS-Multi- 
user by Information Builders, Inc. 

for use with LANs has been announced. 
Release 3.0 offers a menu-driven in¬ 
terface and enhanced functionality. Fea¬ 
tures include additional windowing in¬ 
terfaces while providing new 3-D 
graphics, powerful communications 
capabilities and improved micro-to- 
mainframe connections. Release 3.0 
contains a menu-based operating shell 
controlling the entire Papocus-Multi- 
user work session. The window-driven 
shell lists all the processing options 
and facilities of the product. Prices 
range from $1,995 to $6,000 based on 
the number of users. 

Information Builders, Inc., 1250 
Broadway, New York, NY 10001; 
212/736-4433 

CIRCLE 339 ON READER SERVICE CARD 


A source-code level dBASE debugger has 
been announced by HJS Research, 
Inc. Designed for use with dBASE iii 
PLUS and Foxbase-i- 2.0, dBUG is fully 
interactive, permitting programmers to 
debug applications as they execute. 
dBUG allows the user to enter break¬ 
points, which permit the program to 
execute until the breakpoint is encoun¬ 
tered. After the breakpoint is hit, the 
program is suspended and the source 
code is displayed. Breakpoints may be 
entered at any location in the code. 
Watchpoints are used to display varia- 
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Interacth'e debugging saeen from HJS ResearcJys dBUG 


bles along with their values. If die pro¬ 
gram alters a variable, the watch win¬ 
dow is updated to reflect the change. 
Tracepoints can be set for any variable 
or field, causing the program to break 
if the value changes, for ease of finding 
errant variable assignments. Separate 
windows are provided for source code, 
debugger commands, variables, calling 
sequence and dBASE output. The user 
retains strict control over the program 
through commands such as step, run, 
break, watch, and trace. $195. 

HJS Research, Inc., Cedar Court, Suite 
6162, Monmouth Junction, NJ 08852; 
800/323-1809; in Califoniia, 
213/492-1750 

CIRCLE 340 ON READER SERVICE CARD 1 rniimiiii 


The material that appears in Tech Releases 
is based on vendor-supplied information. 
These products have not been reviewed by 
the PC Tech Journal editorial staff 
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Price Break! 

PCDOS $295. Source Code $295. 


WINDOWS FOR DAIA' 
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Cursor keys scroll; ENTER selects and ESC exits choice menu 




Uncommon Screens 


Mf you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the- 
art user interface • 

[Zf Create and manage menus, data-entry forms, context- 
sensitive help, and text displays —all within windows. 

Sf Provide a common user interface for programs that must 
run on different machines and operating systems. 

Build a better front end for any DBMS that has a C- 
language interface (most popular ones do). 

FROM END TO BEGINNING 

Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en¬ 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex¬ 
clusive built-in debugging system. 

NO WALLS 

If you’ve been frustrated by the limitations of other 
screen utilities, don’t be discouraged. You won’t run into 
walls with Windows for Data. Our customers repeatedly 
tell us how they’ve used our system in ways we never 
imagined—but which we anticipated by designing Win¬ 
dows for Data for unprecedented adaptability. You will 
be amazed at what you cam do with Windows for Data. 



YOU ARE ALWAYS IN CHARGE 

Control functions that you write and attach to fields 
and/or keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine. 


OUR WINDOWS WILL 
OPEN DOORS 

Our windows will open doors to 
new markets for your software. 
High-performance, source-code- 
compatible versions of Windows 
for Data are available for PCDOS 
(OS/2 soon), XENIX, UNIX, 
and VMS. PCDOS versions are 
fully compatible with Microsoft Windows, Top-View, 
and DESQview. No royalties. 

You owe it to yourself to try Windows for Data. If not 
satisfied, return for a full refund. To order, or for a FREE 
DEMO, call (802) 848-7731 x 21. 

Telex: 510-601-4160 VCSOFT FAX 802-848-3502 

Vermont 
Creative 
Software 

21 Elm Avc., Richford, VT 05476 
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ii£rmU>l4th^ don’t tbrm many 
parties dam in DP. 

So I asked Dotig to come up to ours. Doug’s 
the real brains behind our new 3B system. He’s 
the reckon our computers can now talk to the 
IBM in Accounting and the DEC in Manufac¬ 
turing. If you know anything about DP, that 
amounted to doing business across the Berlin 
Wall. Doug had a brainstorm and suggested 
AT&T. Their approach is standardizing communi 
cations between different systems. I don’t have to 
tell you that’s opened some doors anmnd here. We 
owe Doug a hi 
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1116^38 Computers 

ATST now offers a full line of departmental workgroup 
computers serving up to 300 users. A rich library' of s)’stem and 
applications software includes host connectivit}', development 
tools, programming languages, database mmiagement, OA, 
and a world of other UNIX® System programs. 

LAN standards: Interfaces to Ethernet*, AW ISN, 
STARLAN Network, DECnef* and more put different depart¬ 
ments in touch. 

Industry standards including IBMt 3270, SNAt^ BSC 
and X.25 link mainframe, midrange and micro environ¬ 
ments. 

Communications software moves data tran^arently 
between applications via pacteges like LU 6,2, AW Document 
Exchange and others. For the fall story on AW’s suiprising 3B 
Computers, call now: 1800 247-1212. 

From equipment to networking, from computers to 
communications, AW is the right ctolce. 

*F.thernet b a trademark of Xerox Corp. 

' **DEGnet is a registered trademark of Digital Equipment Corp 
tlBM is a regi.stered trademark and 5NA is » trademark of International Business 
Machines Corp. 

©1987 AT&T 
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helps save time, money and cut fhistrations. Compare, evaluate, and find products. 


FREE Innovative Software 
Technology Details 

Since 1983, we've kepi microcomputer developers 
abreast of software development trends. Our specialists 
help you with information about products that raise your 
productivity and enrich your programming environ¬ 
ment. Now you can receive a special packet covering 
one of the 7 important approaches to productivity 
enhancement. PLUS a Free series of articles from our 
newsletter, "The Programmer's Letter." discu.ssing this 
important subject. Specify Translators, Cross Compil¬ 
ers, 386 Native Mode Development. Prototyping Soft¬ 
ware. Object-Oriented Programming. Visual Program¬ 
ming, or Windowing Environments. 

Call TODAY and choose 
your packet 


Al-Expert System Dev t 


Arity Combination Package 
System - use with C 
CxPERT - shell for C 
Exsys 

Level 5 - formerly Insight 2 + 
T.I.: PC Easy 
Personal Consultant Plus 
Turbo Expert-Startup (400 rules) 


SPECIAL PRICES ^ 

386 TOOLS ^ 

DEVELOP 7 TIMES FASTER! 

HUMMINGBOARD 386 - Develop 2.6 or 7.9 
times faster than a 8 MHZ AT. AT or XT 
addin board uses dual processors for Speed and 
Hardware Debugging. 16 MHZ or 20 MHZ. 
Call about Benchmarks, Trial Program. 


RECENT DISCOVERY 


Windows/386 by Microsoft - multitask 
standard DOS applications in separate 
640K segments and access expanded 
memory. Toggle, run simultaneously, 
or foreground only. PC $149 


Call before December 31, 1987 and mention 
this ad for these SPECIAL PRICES: 


DesqView PS/2 
PC/MOS/386 
XENIX System V 
Complete System 
Development System 
Operating System 


List 

Normal SPFXIALI 

S 130 

S 109 

$ 89 

S 195 

S 179 

$ 159 

SI 495 

SI 149 

$1095 

S 695 

S 589 

$ 559 

S 695 

S 589 

$ 559 


PC $ 979 
MS $ 229 
MS $ 259 
PC $ 289 
MS $ 589 
PC S 435 
PC $2589 
PC $ 129 


Corporate (4000 rules) PC $ 359 


Al Languages 


APT - Active Prolog Tutor - build 
applications interactively PC $ 49 
ARITY Prolog - full, 4 Meg 
Interpreter - debug, C, ASM PC $ 229 
COMPILER/Interpreter-EXE PC $ 569 
MicroProlog Prof. (Tomp./Interp. MS $ 439 
PC Scheme LISP - by TI PC $ 85 
Star Sapphire MS $ 459 

TransLISP - learn fast MS $ 79 

TransLISP PLUS MS $ 149 

TURBO PROLOG by Borland PC $ 69 
Others: IQ LISP ($239), IQC LISP ($269) 


BAS_C - economy MS 

BAS_PAS - economy MS 

Basic Development Tools PC 

Basic Windows by Syscom PC 

BetterBASIC PC 

Exim Toolkit - full PC 

Finally - by Komputerwerks PC 
Inside Track PC 

Mach 2 by MicroHelp PC 

QBase MS 

QuickBASIC PC 

(^uick Pak-by Crescent Software PC 
Quick-Tools by BC Associates PC 
Stay-Res PC 

True Basic PC 

Turbo BASIC - by Borland PC 
Turbo BASIC Database Toolbox MS 


FEATURES 


The Baler - compiles Lotus 1 -2-3 
(1 A, 2.01, or VP-Planner). Protect code 
speed execution, save disk space, 
password capability, user does not 
need 1-2-3. No Royalties. PC $ 459 
MKS AWK by Mortice Kern Systems. 
“4GL” for data transformation and 
report generation (conforms to Bell 
Labs spec for UNIX System V.3) allows 
multiple-subscripted arrays. MS $ 65 


C Language-Compilers 


AZTEC C86 - Commercial PC $499 
C86 PLUS - by Cl MS $359 

Datalight C - fast compile PC $ 77 

Datalight Optimum - C MS $ 99 

Lattice C - from Lattice MS $269 

Microsoft C 5.0- Codeview MS $275 

Microsoft Quick C MS $ 69 

Rex - C/86 standalone ROM MS $695 
Turbo C by Borland PC $ 69 


C Libraries-Files 


BTree by Soft Focus MS $ 69 

CBTREE-Source, no royalties MS $ 99 
ctree by Faircom - no royalties MS $315 
rtree - report generation PC $239 

dB2C Toolkit V2.0 MS $249 

dbQUERY - ad hoc, SQL-based MS Call 
dbVISTA - Object only MS Call 

Source - Single user MS Call 

dBx - translator MS $299 


C-Screens, Windows, Graphics 


C Worthy Interface Library PC 

Curses by Aspen Scientific PC 

dBASE Graphics for C PC 

ESSENTIAL GRAPHICS - fast PC 
FontWINDOW/PLUS PC 

Graphic - new color version PC 

Greenleaf Data Windows PC 

w/source PC 

TurboWINDOW/C-for Turbo C PC 
Windows for C - fast PC 

Windows for Data - validation PC 
Vitamin C - screen I/O PC 

View Manager - by Blaise PC 

ZView - screen generator MS 


Atari ST & Amiga 
DBASE Language 


Clipper compiler 
dBASE II 
dBase III Plus 


PC $399 
MS $329 
PC $429 


Call for a catalog, literature and solid value 

800 - 421-8006 


THE PROftRAMMIsK’S SHOE ^ 

Your complete source for software, services ana answers 


5-P Pond Park Road, Hingham, MA 02043 
Mass: 800-442-8070 or 617-740-2510 jQ/gy 
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RECENT DISCOVERY 


COBOL/2 by MicroFocus - OS/2 and 
DOS Protected mode. 9 language 
variants, network support, syntax 
checker, fast code, debugger, huge 
model, interface to C. PC $749 


DBASE Language Cont. 


dBASE III LANPack PC $649 

DBXL Interpreter by Word Tech PC $139 
FoxBASET - single u.ser MS $349 
Quicksilver by Word Tech PC $439 


DBASE Support 

dAnalyst 

PC 

$ 89 

dBa.sc Tools for C 

PC 

$ 65 

dBricf with Brief 

PC 

Call 

dBC ISAM by Lattice 

MS 

$169 

Documentor - dFlow superset 

MS 

$229 

Geniferby Bytel-code generator 

MS 

$279 

QuickCode III Plus 

MS 

$2.V9 

R&R Report Generator 

MS 

$139 

Seek-It - Query-by-example 

PC 

$ 79 

Silver Comm Library 

MS 

$139 

Tom Rettig's Library 

PC 

$ 79 

UI Programmer - user interfaces 

PC 

$249 

1 Fortran & Supporting I 

50:More FORTRAN 

PC 

$ 95 

Fortran Addenda 

PC 

$139 

I/O Pro - .screen development 

PC 

$129 

MS Fortran - 4.0, full '77 

MS 

$269 

No Limit - Fortran Scientific 

PC 

$109 

PC-Fortran Tools - xref, pprint 

PC 

$165 

RM/Fortran 

MS 

Call 

Scientific Subroutines - Matrix 

MS 

$129 

Multilanguage Support | 


BTRIEVE ISAM MS $185 

BTRIEVE/N-multiuser MS $455 

GSS Graphics Dev’t Toolkit PC $375 
HALO Development Package MS $389 
Graphics PS $209 

Hoops Graphics Library PC $549 

Informix 4(jL-application builder PC $789 
Informix SQL - ANSI standard PC $639 
NET-TOOLS - NET-BIOS PC $129 
Opt Tech Sort - sort, merge MS $ 99 
PANEL MS $215 

Panel Plus MS $395 

Pfinish - by Phoenix MS $229 

Polyboost - speed I/O, keyboard PC Call 
Prime Factor FFT - 8087/287 PC $145 
PVeS Corporate or Personal MS Call 
Report Option - for Xtrieve MS $109 
Screen Sculptor PC $ 89 

SSP/PC - 145+ math routines PC $269 
Synergy-create user interfaces MS $375 
Xtrieve - organize database MS $199 
ZAP Communications - VT 100 PC $ 89 

Note: All prices subject to change without notice. Mention this ad. Some prices 
are specials. Ask about COD and POs. Formats: 3" laptop now available, plus 
200oihers. UPS surface shipping add S3 item. 
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TED MIRECKI 

NOTEBOOK 

DOS Memoiy Alloation 

A practical use for this function might be in an intelligent TSR 
program that can deinstall itself from anywhere in memory. 

CO 

oo 


O ne of the major functions of an operating system is to 
control the use of memory by application processes. 
The data structures that DOS uses to do this were 
described in Technical Notebook 81 (“DOS Memory Con¬ 
trol,” Ted Mirecki, October 1987, p. 45). Basically, DOS con¬ 
structs a singly linked list of unallocated memory blocks and 
at every' request for memory, it searches the list to find the 
next block available for allocation. Ever since DOS version 
3.0, there has been a method to control the memory-alloca¬ 
tion strategy, the procedure DOS uses to determine where 
in this chain to allocate a newly requested block. The three 
strategies available to DOS are first fit, best fit, and last fit. 

With the first-fit strategy, DOS searches the chain of 
memory blocks from the lowest address to the highest, allo¬ 
cating the requested memory from the first block large 
enough to satisfy the request. This was the only available 
strategy under DOS 2.x and is the default established by 
DOS 3.x at system initialization. Under best fit, DOS searches 
all the memory blocks and allocates from the smallest one 
that is large enough. When the last-fit strategy is in effect, 
DOS searches the chain of memory blocks from high ad¬ 
dress to low address, and allocates memory from the highest 
block that is large enough to satisfy the request. If this block 
is larger than the request, the memory is allocated from the 
high end of the block; in both of the other two cases, mem¬ 
ory allocation always takes place from the low end. 

The strategy can be queried or changed with function 
58H of interrupt 21H. It is documented by Microsoft in the 
MS-DOS Programmer's Guide, but it is not cited by IBM in 
the DOS Technical Reference. Interestingly enough, this turns 
out to be the only function in the IBM manual that is given 
the label, “Used internally by DOS”; all of the other undocu¬ 
mented functions are listed as “Reserved for DOS.” 

The calling sequence for this function is as follows: AH:, 
58H; AL:, 0 to get the allocation strategy, 1 to set it; BL:, if 
setting strategy, 0 for first fit, 1 for best fit, and 2 for last fit. 

The strategy' code is taken from BL, not BX as docu¬ 
mented in Microsoft manuals and several books. When get¬ 
ting the allocation strategy' (AL = 0), the input value in BL is 
ignored, and the system returns 0, 1, or 2 in the AX register 
to indicate the strategy that is currently in effect. 

On return, the carr\' flag is set if an error occurs. The 
only error returned by this function is AX = 1, Invalid Func¬ 
tion, if the input value in AL was not 0 or 1. The value in BL 
is not checked, and any value greater than 1 has the same 
effect as 2. However, the next “get strategy” call returns the 
last code set, not the effective value. Therefore, a program 
that queries the strategy' should test not for the specific value 
of 2 but for any value greater than 1 to determine whether 
or not the last-fit strategy' is being implemented. 


The difference between first-fit and best-fit strategies is 
significant only if there are multiple free memory blocks. 
DOS always combines adjacent free blocks into one, so mul¬ 
tiple blocks exist only if they are nonadjacent. Deallocating a 
resident program s environment, as suggested by the IBM 
DOS Technical Reference for interrupt 27H and function 
31H, can leave such unallocated holes in memory. However, 
a fragmented memory space occurs more topically in a mul¬ 
titasking system. It is only under unusual circumstances that 
this would occur in a single-tasking system. 

The last-fit strategy', however, does differ from the de¬ 
fault behavior even with one free memoiy block, so long as 
the requested block is smaller than the memory available. In 
that case, the allocation is made out of the top of tlie free 
block. To illustrate this effect, the following program is en¬ 
tered and executed from within the DEBUG program: 

MOV AX,5801 
MOV BX,2 
INT 21 
INT 20 

Now exit debug and run CHKDSK. The total available 
memory reported is lower than usual—for example, on a 
640KB system, the total might be 655,120 bytes instead of 
the usual 655,360 (640 times 1,024). The exact reduction 
depends on the size of the environment block. 

When the DOS command processor loads a program, it 
allocates two memory' blocks for it. First, it allocates a block 
of sufficient size to hold a copy of the environment contain¬ 
ing the strings specifying COMSPEC, PATH, PROMPT, and any 
variables established with SET commands. In a last-fit strat¬ 
egy, this is allocated at the top of memory. Second, the larg¬ 
est free block is allocated for the program itself. CHKDSK 
reports the total available memory as the end of the block in 
which it is executing, based on the assumption that the larg¬ 
est free block would extend to the top of memory. 

Because the loader always allocates the entire largest 
free block to a program, the allocation strategy usually has 
no effect on the location of a program in memory', except 
when several blocks of the same maximum size exist; then 
the program is loaded into the highest block under the last- 
fit strategy and into the lowest block otherwise. 

A practical use for this function might be in an intelli¬ 
gent terminate-and-stay-resident (TSR) program tliat can 
deinstall itself from anywhere in memory, even if it is not 
the last program loaded. On a subsequent reinstall, this pro¬ 
gram could deploy a best-fit strategy' in order to locate an 
optimally sized memon' hole and relocate its resident por¬ 
tion there, instead of having it installed wherever DOS has 
happened to load it. I MIIMMIIII M 
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Other comp 
trying to 


When we introduced the original 
dBASE® six years ago, it belonged 
in a category all by itself. 

Since then, literally hundreds 
of database programs have tried 
to outdo us. But dBASE still is the 
category. 

And for a number of good 
reasons. 

Let’s start with power. So far, 
nobody has even come close to the 
versatility of the dBASE program¬ 
ming language. Or found a way to let 
non-programmers create more 
sophisticated programs. 

Of course, while others were 
busy trying to catch up to our first 
generation product, we were working 
on our second. And every year for 
the last six years, we’ve pushed our 
lead even farther ahead. 

But power is only one reason 
to buy dBASE Ill PLUS™ There are 
a lot of other reasons that are just 
plain common sense. 

Tb begin with, we have over 


1.5 million users. That clearly makes 
us the industry standard. When you 
develop an application with dBASE 
III PLUS, a lot of people in your 
company will be able to use it. 

At last count, over 80 books, 
magazines and technical journals 
have been written exclusively about 
dBASE products. All designed to 
help you take maximum advantage 
of their capability. 

The Ashton-Thte® Developer’s 
Registry is another big reason. In this 
one book, you’ll find over a thousand 
pages of information on where to get 
applications for every area from hog 
farming to yacht racing. So there’s 
no need to create a program from 
scratch. Unless you want to. 

Then there’s our LAN Pack, 
which gives you a simple, cost- 
effective way to share the power of 
dBASE III PLUS with network users. 

We also offer a complete range of 
support programs for everyone. FYom 
90-day free phone support for new 


*In Colorado, call (303) 799-4900, Extension 2830. TYademarks/owner: dBASE, dBASE 111 PLUS, Ashton-T^te/Ashton-Tate Corporation. © 1987 Ashton-Tate Corporation. AIT rights reserved. 


anies are still 
to first base. 


users to remote on-line diagnostics 
for advanced users. Along with the 
best customer training. And the most 
thorou^, clear-cut documentation 
in the industry. 

So if you’re looking at database 
programs, there are really only two 


choices. You can buy a program 
that’s still trying to catch up with 
dBASE III PLUS. Or one that is 
dBASE III PLUS. 

For more information or the 
name of the dealer nearest you, call 
(800) 437-4329, Ext. 2830.* 



Ashton -tatf. 

LAN Pack 


Aashtcntate _ 

dBASE III PLUS 

the data management damkrd 
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This common database language will 
expedite linking dissimilar machines and 
databases within and between 
organizations: toward standardization. 


model described by mathematician E. F. 
Codd in the early 1970s, while he was 
working for IBM’s San Jose Research 
Laboratory. SQL supports query pro¬ 
cessing transactions, data manager secu¬ 
rity, integrity, and recovery. Because it 
is being adopted as a standard database 
language, SQL plays a key role in con¬ 
nectivity and distributed processing. 


S tandards are as essential in the 
computer world as a common lan¬ 
guage, uniform traffic signs, and 
standard currency are to the sane, or¬ 
ganized existence of a nation. Develop¬ 
ers of hardware and software are al¬ 
ways struggling to establish standards— 
with limited success. Today there is a 
striking lack of a standardized language 
for communication between databases. 
Yet the need is great; databases are pri¬ 
mary repositories of information and 
standard access is important to link 
them within a corporation or between 
corporations. This is important in the 
PC environment, where database devel¬ 
opment has been ad hoc and databases 
from several vendors might be used in 
one organization. 

A potential standard is beginning 
to emerge for relational databases: 
Structured Query Language (SQL), de¬ 
veloped as a language for the relational 


BIRTH OF SQL 

Shortly after Codd published his papers 
introducing the relational concept of 
database design (see the sidebar, “What 
Is Relational?” p. 54), IBM launched a 
project designed to turn his ideas into 
a commercially viable data manager. To 
achieve this goal, IBM needed a 
nonprocedural language that could per¬ 
form all relational operations, including 
selection, projection, join, union, differ¬ 
ence, product, division and intersec¬ 
tion. Thus, SQL was developed. 
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illustration • ANDY LEVINE 











LINGUA FRANCA 


By the mid-1980s IBM announced 
two SQL-based relational database man¬ 
agement systems for its mid-range and 
mainframe computers—SQLDS and 
DB2. Both of these products are now 
evolving into the corporate mainframe 
database standards with a combined 
installed base of more than 4,000 sites. 
IBM intends to offer a microcomputer 
version of DB2 that will be able to run 
under OS/2. 

IBM propelled the emergence of 
SQL as a standard for relational data¬ 
bases when it announced in May 1987 
that it was enhancing its SQL-based 
data management products to comply 
with its new System .^plication Archi¬ 
tecture (SAA). Announced in March, 

SAA is IBM’s common framework for 
strategic application development tools, 
end-user facilities, and communications 
architecture designed to facilitate con¬ 
nectivity and distributed processing. 


IBM also announced that it would use 
an SQL database management engine, 
together with a full complement of 
application development and end-user 
tools, in OS/2 Extended Edition. With 
these moves, IBM signaled that the 
company planned to use SQL as a stan¬ 
dard language for future relational 
database products. 

Several well-known SQL imple¬ 
mentations are already on the market 
for minicomputers and PCs, including 
Relational Technology’s Ingres, Oracle 
Corporation’s oracle, Informix Software 
Inc.’s INFORMIX, Gupta Technologies, 
Inc.’s SQLBase, Software Systems Tech¬ 
nology, Inc.’s XDB, and Sybase, Inc.’s 
SYBASE. Ashton-Tate and Lotus have both 
announced support for SQL in future 
products. The PC versions of the two 
leading mainframe data managers, In¬ 
gres and ORACLE, are reviewed follow¬ 
ing this article (for additional details. 


refer to “Relational Power, PC Ease,” 
Fabian Pascal, p. 74 and “Managing 
Data, Mainframe-Style,” Dave Browning 
and Hugo Blasdel, p. 106). 

Unfortunately, at present, there 
really is not one SQL standard. Instead, 
several dialects are competing for dom¬ 
inance. The “official” SQL standard as 
defined by the American National 
Standards Institute (ansi) is considered 
weak with limited usefulness; for exam¬ 
ple, it does not include commands to 
drop tables, indexes, or views; com¬ 
mands to alter tables; or commands to 
revoke privileges interactively— 
important features that IBM’s SQL does 
have. IBM’s SQL also includes date, 
time, string manipulation and system 
catalog features, not in the ansi stan¬ 
dard. Thus, IBM’s SQL is more widely 
used than the ansi standard. 

The ANSI SQL committee is cur¬ 
rently considering additions to its stan- 
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dard, including referential integrity, 
user-defined integrity, and global defi¬ 
nition of data types, such as date and 
time intervals and definitions for em¬ 
bedding SQL in traditional languages 
such as C, COBOL, FORTRAN, and PL/1. 
In the meantime, the two SQL dialects 
share enough in common so that users 
knowing one will not have difficulty 
learning the other. 

ATTRIBUTES OF SQL 

SQL is nonprocedural and set-oriented 
in nature; that is, it allows users to 
specify what is to be done, and it pro¬ 
cesses data as sets of elements rather 
than one row (record) at a time as in 
procedural languages. Nonprocedural 
languages are more productive than 
procedural languages and will probably 
be the dominant mode of application 
development in the future. 

SQL was created to manipulate 
data in relational data managers. Unlike 
hierarchical and network systems, rela¬ 
tional applications do not need to de¬ 
scribe physical storage of data, and re¬ 
lationships do not need to be prede¬ 
fined within the database definition but 
can be specified whenever they need 
to be retrieved. In addition, table ori¬ 
entation of relational databases is far 
easier to understand and manipulate. 
Unlike other database topologies, rela¬ 
tional systems have a strong theoretical 
foundation based upon relational alge¬ 
bra and first-order predicate logic. This 
mathematical framework is important 
because it is the basis for the physical 
and logical data independence that 
characterizes fully relational data man¬ 
agers. For more complete information 
on relational databases, see the article, 
“Relational Database Design,” Dave 
Browning, July 1987, p. 112. 

SQL saves time, is flexible, terse, 
has only 12 commands, and is already 
used extensively on mainframes. The 
language is useful for both end users 
and programmers. End users can enter 
SQL statements directly or can use a 
front-end tool that generates SQL state¬ 
ments. Three types of front-end tools 
are available: menu-driven interfaces, 
query-by-example interfaces, and Eng¬ 
lish-language interfaces. 

ORACLE has a menu-driven front- 
end, while INGRES, SYBASE, INFORMIX, and 
XDB all have query-by-example facili¬ 
ties. Relational Technology recently en¬ 
tered into an agreement with Natural 
Language, Inc., a company that special¬ 
izes in developing sophisticated Eng¬ 
lish-like query tools. 

All SQL vendors currently offer 
fourth-generation language (4GL) tools 


FIGURE 1: Sample Relational Database 


EMPLOYEE TABLE (EMP) 


E_NO 

E_NAME 

E_ADDRESS 

DEPT_NO 

SALARY 

200 

D. SLOAN 

100 WABASH S.W 

DOl 

1500 

100 

M. STARR 

50 W LEVY 

D03 

2300 

400 

R. KRAFT 

2300 CONCOURSE 

DOl 

3000 

300 

B. WEINBERG 

1080 CAMDEN DR. 

? 

2000 


DEPARTMENT TABLE (DEPT) SKILLS TABLE (SKILLS) 


DEPT_NO 

DEPT_MGR 

DEPT_BUDGET 

D02 

L. HIGGINS 

500000 

DOl 

F. BROWN 

250000 

D03 

G. SANDERS 

750000 


E_NO 

SKILL 

200 

COBOL 

100 

DOS 

3p0 

PASCAL 

200 

SQL 

200 

BASIC 


Three tables used to demonstrate the power and terseness of SQL commands are 
Emp, Dept, and Skills. The question mark stands for a null value. 


that allow use of SQL in its natural 
nonprocedural mode. However, SQL 
can be embedded by programmers 
into applications written in third-gener¬ 
ation languages such as C, COBOL, and 
FORTRAN. 

Systems developers can test SQL 
commands in an interactive mode and 
dien embed them in application code. 
Besides being very useful for testing 
and debugging, SQL is invaluable for 
prototyping applications. Designers can 
build database structures, design tables, 
and verify design completeness without 
having to write application code. Users 
can also become involved in the design 
and verification process very early in 
tlie development life cycle. Because 
programmers and end users will both 
understand and use SQL, communica¬ 
tions between the two groups will be 
greatly enhanced, leading to improved 
applications definition. 

POWERS OF SQL 

SQL has three distinct component 
parts: data manipulation language 
(DML), data definition language (DDL), 
and data control language (DCL), each 
described in detail below. SQL also 
includes a system catalog and perfor¬ 
mance optimizer, both of which are 
essential to any true relational database 
system. The catalog and optimizer are 
necessary in any architecture seeking to 
connect database systems. 


Data manipulation language. DML han¬ 
dles functions such as retrieving, insert¬ 
ing, updating, and deleting rows. Con¬ 
sider a personnel database with three 
tables: Emp, Dept, and Skills. Figure 1 
shows structures of these tables. Notice 
that in the figure Weinberg is not as¬ 
signed a department. The question 
mark in the department column (field) 
by Weinberg’s name represents a null, 
which means the value is inapplicable 
or unknown. Null values are important 
in allowing relational data managers to 
select only those rows that have values 
in a given column and to recognize the 
missing data. 

For manipulating tables, DML uses 
the commands SELECT, UPDATE, 
DELETE, and INSERT. The heart of 
SQL’s DML is SELECT, which is used 
for all retrieval operations and should 
be able to support all relational opera¬ 
tors. SELECT has the general form of: 

SELECT [DISTINCT] item-list 
FROM tables 

[WHERE search-conditions] 

[GROUP BY columns] 

[HAVING expression] 

[ORDER BY columns] 

in which items are selected from rows 
in the table named, if the specified 
search conditions are met. Resulting 
data from tables can be organized 
using GROUP BY, HAVING, and ORDER 
BY. GROUP BY rearranges the table 
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into groups having the same value in 
tlie columns named; HAVING elimi¬ 
nates rows not meeting the expression 
given; and ORDER BY sorts on the as¬ 
cending or the descending values of a 
given column. 

The item-list can refer either to a 
list of specific columns or to all col¬ 
umns (indicated by an asterisk) in a 
row of a table or view. A request to 
find all employees (emp_no and 
emp__name) in department DOl looks 
like the following: 

SELECT e_no, e_name 
FROM emp 

WHERE dept_no = ’DOT 

To select all columns from the em¬ 
ployee table, die asterisk, would then 
be employed: 

SELECT * 

FROM emp 

WHERE dept_no = ’DOT 

Duplicate rows can be eliminated with 
DISTINCT: 

SELECT DISTINCT (dept_no) 

FROM emp 

The importance of NULL is illustrated 
by the following SQL statement that 
returns only those employees who 
have been assigned to a department: 

SELECT e_name 
FROM emp 

WHERE dept_no IS NOT NULL 

As in any relational table, no implicit 
ordering of rows is possible. Thus, the 
employee table can be sorted into 
name sequence using the ORDER BY 
clause as follows: 

SELECT * 

FROM emp 
ORDER BY e_name 

SQL can include compound Boolean 
conditions in the WHERE clause using 
and or logic. The shorthand form for 
or is the IN predicate: 

SELECT * 

FROM emp 

WHERE dept_no IN (’DOT, ’D02’) 

This query will find all employees who 
are in departments DOl or D02. 

The LIKE clause can be added to 
the WHERE clause to perform the fol¬ 
lowing pattern searches: 

SELECT * 

FROM emp 

WHERE e_name LIKE ’M_ar%’ 

The underscore is a wild card for one 
position while the % sign can be re¬ 
placed by any number of characters. In 


FIGURE 2: Sample Result 


E_NAME 

DEPT_NO 

D. SLOAN 

DOl 

M. STARR 

D03 

R. KRAFT 

DOl 

B. WEINBERG 

? 


The result of every SQL query is a 
table, the result of the query: SELECT 
e_name, dept_no FROM emp. 



GROUP BY logically groups rows. 
Using GROUP BY e_no on the Skills 
table produces three tables, one for 
each employee number. 


the example that is presented above, 
SQL will find all of the names that have 
M as the first letter and ar as the third 
and fourth letters. 

In addition, SQL’s DML has several 
built-in mathematical functions. They 
are AVG (average), COUNT, MAX, MIN, 
and SUM. The following gives an exam¬ 
ple of their usage: 

SELECT MAX (budget), MIN (budget), 

AVG (budget) 

FROM dept 

One of the properties of a rela¬ 
tional database is that tlie result of any 
query is a table. The result of the 
query below: 

SELECT e_name, dept_no 
FROM emp 

yields the table in figure 2. It is a logi¬ 
cal table rather than a physical one and 
can be used by SQL in future queries 
by supporting a nested query structure 
that permits a higher-level query to use 


results of a lower-level query. For ex¬ 
ample, the following nested query can 
be used to find all employees who 
have skills listed in the Skills table: 

SELECT e_name 
FROM emp 
WHERE e_no IN 

(SELECT e_no 
FROM skills) 

The SELECT statement within pa¬ 
rentheses (called the subquer^O re¬ 
trieves all employee numbers in the 
vSkills table. The SELECT in the main 
query finds all names in the employee 
table who have numbers that were also 
in the set of employee numbers re¬ 
trieved by the subqueiy SELECT. The 
following nested queiy finds all depart¬ 
ments that have budgets greater than 
the average departmental budget: 

SELECT dept_no 
FROM dept 
WHERE budget > 

(SELECT AVG (budget) 

FROM dept) 

A more advanced form of this type of 
query is the nested correlated query, in 
which the lower-level query refers to 
some value in the higher-level query. It 
could be used, for example, to find all 
employees whose salaries are greatest 
in their departments. A simple nested 
query is not sufficient in this case be¬ 
cause the average that has to be calcu¬ 
lated is for the department and not for 
the whole company. Typically, a pro¬ 
grammer first needs to calculate the 
average salary for each department, 
store the results, and compare each 
employee with his/her department av¬ 
erage. In SQL the query would be: 

SELECT e_name, salary 
FROM emp a 
WHERE salary > 

(SELECT AVG(salary) 

FROM emp b 

WHERE a.dept_no = b.dept_no) 

In this query, SQL uses table aliases; 
SQL constructs two logical tables, a and 
b, which represent the physical table 
emp. The nested query calculates the 
average for tlie employee’s department, 
which is then compared to die employ¬ 
ee’s salary. See C.J. Date’s book A 
Guide to DB2 (Addison-Wesley, 1985). 

SQL’s GROUP BY command 
creates logical groupings of rows, 
which can be acted upon by the 
HAVING predicate. The SQL command: 

SELECT * 

FROM skills 
GROUP BY e_no 
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forms three groupings as pictured in 
figure 3. The following SQL command 
finds all employees that have more 
than one skill: 

SELECT e_no 
FROM skills 
GROUP BY e_no 
HAVING COUNT(*) > 1 

The result of this query would yield 
only employee 200, because that is the 
only grouping that has a count of rows 
greater th^ one. 

SQL can join two tables using the 
SELECT command: 

SELECT e_name, skill 

FROM emp, skills 

WHERE emp.e_no = skills.e_no 

In this example, table names are used 
to qualify e_no, because e_no appears 
in both tables. The result of this query 
is a list of all employees and their 
skills. Theoretically, there is no limit to 
the number of tables that can be 
joined. The following query joins three 
of the tables: 

SELECT e_iiame, skill, dept_mgr 
FROM emp, skills, dept 
WHERE emp.e_no = skills.e_no and 
emp.dept_no = dept.dept_no 

In addition, the results of two que¬ 
ries can be merged using the UNION 
command: 

SELECT e_name 
FROM emp 

WHERE salary > 2000 
UNION 

SELECT e_name 
FROM emp 
WHERE salary > 

(SELECT AVG(SALARY) 

FROM emp) 

This query merges the names of all 
employees who are currendy making 
more than $2,000 with the names of all 
of the employees who are earning sala¬ 
ries that are higher than the average 
employee salary. 

EXISTS is used to check if a 
subquery returns at least one row. For 
example, the following query deter¬ 
mines whether any employee has more 
than three skills: 

SELECT e_no 
FROM skills 
WHERE EXISTS 

(SELECT e_no, count(*) 

FROM skills 
GROUP BY e_no 
HAVING count(*) > 3) 

If at least one employee ends up being 
selected, then the main query is exe¬ 


cuted and the e_no having three skills 
is returned. 

In addition, SQL includes state¬ 
ments for updates, deletes, and inserts. 
All statements follow the same general 
syntax. For example, to increase all 
employee salaries by 10 percent: 

UPDATE emp 

SET salary = salary * 1.10 

To delete all employees from the de¬ 
partment DIO: 

DELETE 
FROM emp 

WHERE department = *D10’ 

A bgkal unit of work is a 
group of statements that 
must be executed together to 
prevent partial updating of 
the database. 


To insert rows from another table 
using the nested selects from within an 
INSERT command: 

INSERT 
INTO emp 

(SELECT * 

FROM emp_temp 
WHERE dept_no = ’DIO’) 

Finally, SQL’s DML includes 
COMMIT and ROLLBACK commands for 
transaction management. A logical unit 
of work (LUW) is a group of statements 
that must all be executed together to 
prevent only partial updating of the 
database. A BEGIN command explicitly 
starts an LUW in some relational data 
managers, while an implicit BEGIN 
command starts an LUW in other rela¬ 
tional systems. COMMIT ends an LUW 
and physically updates the database. 
Because partial updates can occur in 
single-user as well as multiuser sys¬ 
tems, a good data manager will imple¬ 
ment automatic transaction manage¬ 
ment in both single-user and multiuser 
versions of its program. 

If a transaction terminates before a 
COMMIT or if a database manager, pro¬ 
gram, or end user issues a ROLLBACK, 
all updates that were made since the 
beginning of the LUW will be automati¬ 
cally canceled, thus returning the data¬ 
base to its state prior to the beginning 
of the transaction. This is important to 
preserve integrity of the database. For 
example, an invoice would not be ap¬ 


plied to the invoice table unless all as¬ 
sociated detail lines have been inserted 
into the detail-line table. If the transac¬ 
tion does not complete, then all partial 
updates (detail lines, invoice row, and 
index rows) are automatically canceled 
and the database restored to its previ¬ 
ous state. End users can invoke 
COMMIT and ROLLBACK in SQL to roll 
back UPDATE, INSERT, and DELETE. 
SQL backout logic is automatic and 
requires no programming. 

Data definition language. The SQL DDL 
creates tables, indexes, and views. The 
following query creates the employee 
table in figure 1: 

CREATE TABLE emp 
(e^no smallint NOT NULL, 
e_name char(20), 
e_address varchar (40), 
dept_no char(3), 

. salary integer) 

SQL supports various types of data for¬ 
mats including small integers, integers, 
characters, variable characters (1-254 
characters), long variable characters 
(up to 32,000 characters) and float. 
Other types of data formats that vary 
with implementation may include date, 
time, and graphics. Not null indicates 
that the employee number must have a 
value for all rows inserted. 

An index on the employee num¬ 
ber will guarantee unique values: 

CREATE UNIQUE INDEX on emp (e_no) 

The combination of the unique index 
and not null specification forms thfe 
primary key of a table. 

IBM’s SQL has only limited capa¬ 
bilities for altering table definitions. 

The user can only add new columns: 

ALTER emp Add emp_spouse char(20) 

However, most SQL implementations 
allow modification and deletion of col¬ 
umns. With IBM’s products, the user 
creates a new table and uses an 
INSERT with nested SELECT to move 
old rows into a new table definition. 

Views are an important concept of 
the relational database model and are 
defined by a standard SELECT: 

CREATE VIEW emp_D10 
AS (SELECT * 

FROM emp 

WHERE dept_no = ’DIO’) 

A user can access the view emp_D10 
just like any other table: 

SELECT * 

FROM emp_D10 

In this case, only employees in depart¬ 
ment DIO will be returned, because 
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System tables contain definitions of objects (table names, column names, indexes, 
etc.). These can be queried by users with SQL data manipulation language. 


die view is defined only for department 
DIO. View definitions are stored in die 
system catalog and are not permanently 
defined physical tables. They are ex¬ 
tremely useful for furthering data inde¬ 
pendence, for hiding joined tables 
from users, and for enhancing security. 
Data control language. Security is the 
major concern of DCL, which revolves 
around the GRANT and REVOKE com¬ 
mands. Users are granted privileges 
(SELECT, INSERT, UPDATE, DELETE) on 
tables or views. A user can be limited 
to retrievals on the employee table: 

GRANT SELECT ON emp TO userl 

Another user can have retrieval and 
update privileges: 

GRANT SELECT, UPDATE ON emp to user2 

All users can be granted the right to 
insert new rows: 

GRANT INSERT ON emp to PUBLIC 

The database administrator has the 
ability to remove a privilege: 

REVOKE SELECT, INSERT ON emp from 
userl 


Privileges can be revoked from base 
tables (physical tables) or views. Using 
views, an administrator can assign a 
user the right to retrieve only certain 
specified information: 

GRANT SELECT ON emp_D10 to user3 

IBM’s SQL supports die WITH 
CHECK OPTION, which verifies that 
updates and inserts do not violate the 
view definition: 

GRANT UPDATE ON emp_D10 
WITH CHECK OPTION 

With the CHECK OPTION, user3 is pre¬ 
vented from retrieving information 
about employees who are not in de¬ 
partment DIO. 

SQL system catalog. Codd’s definition of 
relational databases explicitly states that 
a system catalog is mandatory. The cat¬ 
alog serves several purposes. It con¬ 
tains definitions of objects (table 
names, indexes, views, column names, 
etc.) created by the DDL. These defini¬ 
tions are stored in tables, just like any 
other SQL table. Typically, the system 
catalog contains diese definition tables, 
as in figure 4. Information and names 


vary from implementation to imple¬ 
mentation. Because ansi gives no direc¬ 
tion on this subject, most vendors fol¬ 
low, to some degree, the catalog struc¬ 
ture used by IBM. 

A database administrator, applica¬ 
tion developer or end user can query 
the catalog and find information. For 
example, an end user can find all of 
the column names pertaining to a par¬ 
ticular table, or a database administra¬ 
tor can find all of the tables that con¬ 
tain a particular column name: 

SELECT table_name 

FROM system.syscolumns 

WHERE columii_name = ’dept_no’ 

Some systems such as Ingres and Sybase 
store application logic in the system 
catalog. A programmer can find all pro¬ 
grams that access a particular table: 

SELECT program_name 
FROM system.applcode 
WHERE command_line LIKE ’%emp%’ 

In this command, SQL is used to 
search a table called Applcode, which 
contains all the SQL commands. The 
LIKE command performs a pattern 
match looking for the table named 
emp and returns the program name 
back to the programmer. 

More fundamentally, the system 
catalog is used by the data manager it¬ 
self For example, all security informa¬ 
tion contained in GRANT commands is 
stored in the catalog. Every time a user 
logs into the database, the data man¬ 
ager queries the system security table 
and checks whether the user has au¬ 
thorization to access the database as 
well as the tables within it. 

The system catalog also is essential 
in distributed databases, where it lets 
the data manager know which remote 
computer contains certain data so that 
the data manager can retrieve the data 
transparently to the user. The system 
catalog also is important in optimizing 
query performance. 

Optimization. Every SQL system in¬ 
cludes a specialized program, called 
the optimizer. The optimizer maxi¬ 
mizes performance of the system trans¬ 
parently to the user during retrievals 
and updates. Optimization has some of 
the aspects of artificial intelligence (AI) 
inherent in it. However, the optimizer 
is more appropriately given the name, 
“smart” program. 

SQL supplies no direct way for a 
user to reference an index because a 
basic rule of relational databases is that 
program logic should be independent 
of physical structure. If an optimizer 
determines that operations would be 


DECEMBER 1987 


61 











































Itfl/Silligi 




DKMVKRS rilKSK KSSKNI'IAI, KKATURES 
DOES YOUR DRMS? 


MDBS III is more powerful than 
most mainframe data base management 
systems. . and less expensive. MDBS III 
was designed for serious application 
developers like you. Like the developers 
of Solomon IIL the '‘Number One" 
accounting system. And all the others 
who demand these essential features 
MDBS III provides: 

DATA STRUCTURING-So Hexible it 
captures any data relationship you can 
imagine. So comprehensive you'll design 
complex data bases faster than ever. 

TRUE MULTI-USER-Few DBMSs give 
you as many facilities to guard against 
haphazard concurrent data modification 
as MDBS III does, down to the locking 
of individual data records. 

PERFORMANCE-MDBS III gives you 
fast data modification and retrieval plus 
extensive performance tuning facilities. 

DATA INTEGRITY-MDBS Ill pro 
videsairtight integrity assurances from 
range checking to transaction-logging to 
enforcement of data relationships all 
automatically. 

Clpr (.F. NO 211 OU PF,ADF.P SF.PVICF CAPO 

mdbs Is a registered trademark and MOBS III is a trademark of Micro Data Base Systems. Inc. IMS is a trademark of IBM; IDMS of Cullinet. 


PHYSICAL DATA PROTECTION - 

You get automatic recovery from media 
as well as from physical data destruction. 

DATA SECURITY — Protect your data 
using passwords, encryption, and read/ 
write access down to the field level. 

PORTABILITY-MDBS III runs on a 
range of mini and micro computers 
including LANs, and supports a variety 
of host language interfaces. 

SUPPORT — mdbs is there when you 
need us, with in-depth seminars, tele 
phone support, individual consulting 
and contract programming to help you 
develop and install your applications. 

Call us today at I -800-344-5832 for more 
information; in Canada or Indiana, dial 
3 1 7-463-258 1 . Or write mdbs, P.O. Box 248, 
Lafayette, IN 47902. TELEX 209147 
ISEUR. 




LINGUA FRANCA 


faster using an index, then it automati¬ 
cally uses it. If no indexes exist, the 
optimizer determines the best strategy 
to retrieve or update the data. The op¬ 
timizer can determine which indexes 
are available and other statistics about 
the data (for example, how many rows 
exist in the table) by making a query 
of the system catalog. 

The optimizer allows a program to 
react automatically to changes. Suppose 
a table is initially quite small—perhaps 
100 rows; the optimizer might decide 
that reading the table directly would be 
faster than using an index. A few 
months later the table grows to 10,000 
rows and the optimizer, recognizing 
the substantial growth, automatically 
uses indexes. A system developer can 
add an index at any time, and the op¬ 
timizer starts using it without the de¬ 
veloper being obliged to change any 
application code. 

Optimizers vary in sophistication 
from one SQL system to another. In 
fact, this is a great source of competi¬ 
tion between vendors. Usually indexes 
will be used for direct accesses, 

ORDER BY, built-in functions (SUM, 
AVG, COUNT, etc.), UKE, and EXISTS. 
Their use with built-in functions is es¬ 
pecially interesting: the data manager 
can calculate totals and averages or 
counts without ever accessing the base 
tables because all information can be 
retrieved direcdy from the index. 

SOLVING Dm SHARING 

The aim of database sharing is eco¬ 
nomical and timely sharing of informa¬ 
tion and resources. It can occur on one 
multiuser system, on closely coupled 
systems such as on Digital Equipment 
Corporation’s DEC clusters, or between 
remote computers linked via local area 
networks (LANs), wide-area networks 
(WANs), mainframe-micro links, or dis¬ 
tributed database architectures. 

In any of these systems, the char¬ 
acteristics of SQL make the language 
ideal for solving many problems that 
occur in database sharing. Developers 
of multiuser systems are faced witii 
basic problems of data security, integ¬ 
rity, and recovery. As already men¬ 
tioned, SQL includes GRANT and 
REVOKE commands that support data¬ 
base security and COMMIT and 
ROLLBACK commands for transaction 
management to help ensure the integ¬ 
rity of the database. 

In addition, all SQL-based data 
managers include a recovery manager 
that works in conjunction with 
COMMIT and ROLLBACK to provide 
database recovery in the event of a sys¬ 


tem failure. When a system fails, a 
transaction log containing a history of 
all completed transactions is essential. 
When the database is restarted, the data 
manager reads this log file and restores 
the database to its most current state, 
without any loss of “committed” trans¬ 
actions. Any uncommitted transactions 
should be automatically backed out by 
the data recovery manager. A good data 
manager should require negligible op¬ 
erator intervention. 

Another important aspect of data¬ 
base integrity is record locking. Lock¬ 
ing prevents simultaneous update of a 
single record by two or more different 
programs. This ensures that one pro¬ 
gram does not destroy the update of 

optimizers are a great 
source of competition be¬ 
tween data management 
vendors, as they vary in 
sophistication. 


another program. Record locking is 
complex, because many programs can 
be working on the same records at the 
same time. The database locking man¬ 
ager seeks to provide data integrity and 
at the same time promote high transac¬ 
tion throughput. The better designed a 
locking manager is, the faster a data 
manager can process data. Sybase has 
advanced locldng manager logic as 
does SQLBase. All SQL systems support 
automatic record locking so that pro¬ 
grammers do not have the additional 
task of programming the logic. 

Locking managers should automati¬ 
cally handle deadlock, a problem that 
occurs when two programs are simulta¬ 
neously waiting for each other to term¬ 
inate. Both programs are held in wait 
states indefinitely. The locking manager 
detects this situation, selects one of the 
programs for termination, and sends a 
message to the program stating that the 
transaction was terminated because of 
this deadlock. 

Some data managers currently on 
the market implement a nonlocking 
type of concurrency control mecha¬ 
nism. These systems allow any applica¬ 
tion to read a record while the data 
manager checks for changes during the 
update process. If the record has been 
changed by another program in the in¬ 
terval of time that the user initially 


reads it and the actual update, the up¬ 
date is rejected with a message to the 
operator. 

This, however, presents a host of 
new problems; users might be making 
decisions based on information that al¬ 
ready has been changed by someone 
else on the system. For example, an 
order-entry clerk might be taldng an 
order for a part that already has been 
sold by another clerk. Most SQL-based 
data managers implement locking 
mechanisms that avoid these problems. 

PROMOTING CONNECnvrnr 

While SQL is relationally complete and 
supports security, integrity, and recov¬ 
ery, its most important contribution as 
a standard will be to connectivity. Ven¬ 
dors of data managers can use SQL to 
build gateways to access other SQL data 
managers because they speak the same 
language and understand one another. 

SQL as a standard ensures longev¬ 
ity of applications. For example, if an 
organization develops a system using 
an SQL-based data manager from ven¬ 
dor A and vendor B later releases a 
new SQL engine that supports special¬ 
ized processing on a network, then 
vendor A can build a gateway to ven¬ 
dor B’s data manager, allowing applica¬ 
tions to run unchanged and access the 
new data manager as if it were the old 
data manager. 

In addition, the SQL standard is 
roughly analogous to IBM’s NETBIOS 
standard for networking software; it al¬ 
lows vendors to connea through a 
standard interface. Most data manage¬ 
ment vendors are now using SQL as a 
standard to advance connectivity in data 
management, such as developing data¬ 
base servers for LANs, micro-mainframe 
links using IBM’s Advanced-Program- 
to-Program-Communication (APPC), and 
distributed databases. Users who are 
already familiar with SQL will be in a 
good field position to take full advan¬ 
tage of this technology as and when it 
becomes available. 

Servers. One common technique of 
data sharing is to have several PCs, 
conneaed on a LAN that accesses one 
computer designated the file-server; 
each PC runs its own copy of the data 
manager. The file server is basically a 
“dumb” repository for files and does 
not have any data management respon¬ 
sibilities. This configuration is relatively 
easy for a vendor to implement but 
presents many problems. No central¬ 
ized control is possible because the 
recovery manager, transaction manager, 
and locking manager are dispersed 
among all PCs on the network. System 
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Most vendors try to reduce network traffic by having workstations run applica¬ 
tions and relational data manager tools, while the database server is responsible 
for running the relational data manager and storing files. 


security and integrity therefore cannot 
be assured. In order to address these 
problems, vendors have come up with 
alternative multiuser approaches. 

One useful alternative is to con¬ 
nect several PCs to a multiuser host 
computer using asynchronous lines and 
terminal emulation programs. In this 
mode the PC acts as a “dumb” terminal 
and relies on the host to handle the 
full work load. While this approach 
does not utilize a PC’s “intelligence,” it 
does centralize all transaction control 
and system recovery in the host com¬ 
puter instead of dispersed among PCs. 
Multiple transactions can run simultane¬ 
ously, each directing their SQL request 
to the data manager on the host. The 
data manager takes responsibility for all 
locking, security, and management of 
the LUW. These operations are com¬ 
pletely transparent to programmers and 
end users, except for the performance 
degradation that can result when the 
host is overtaxed. 

The most promising approach 
emerging on LANs uses database serv¬ 
ers to take full advantage of PC power. 
Applications and tools actually run on 
PCs, but all database requests are han¬ 
dled by the database server (figure 5), 
which has all advantages of multiuser 
computers: centralized security, transac¬ 
tion management, and recovery security 
systems. The database server also uses 
the PC intellect; the application logic 
can be off-loaded from the central 
computer and executed on PCs. It im¬ 
proves overall performance and allows 
the database server to concentrate on 
the database requests received, thereby 
improving the throughput. 

The database-server configuration 
also helps reduce transmission load 
and network costs. In a traditional file- 
server system, all records in a database 
first must be sent to local workstations 
where records are selected and pro¬ 
cessed. In a database-server environ¬ 
ment, all selection is performed by the 
database server, which sends only 
those records that the application 
needs. This greatly reduces application 
processing time and network traffic 
overhead, especially when a database 
contains several tliousand records. In 
most implementations, workstations 
execute applications and SQL tools, 
such as user interfaces and 4GL, again 
using the power of the PC and saving 
the server CPU time. 

Many relational database vendors 
have database servers. Informix has the 
following server systems available: a 
classic file-server system with a DOS- 
based PC storing database files and PC 


workstations running Informix and ap¬ 
plications; a database-server system 
with a minicomputer running Informix 
under VMS while PC workstations run 
tools and applications under DOS; and 
several specific systems supporting the 
Sun workstation, the Apollo worksta¬ 
tion, and the AT&T computers. 

In INGRES, the server can be a 386 
(running UNIX), a mini, or mainframe, 
while in oracle, the server can be an 
80286- or 80386-based PC (running 
XENIX), a mini, or mainframe. Multiple 
servers can be linked, but applications 
or interactive users on workstations 
must specify the location of tables 
needed for a query; SQL statements 
and data are transmitted by communi¬ 
cations packages (ingres/net or Oracle 
Corporation’s SQL*Net). Ingres trans¬ 
mits over asynchronous lines; Oracle 
Corporation plans support for terminal 
control protocol/internet protocol 
(TCP/IP) in the near future. In these 
systems, the server must run a mul¬ 
titasking operating system—both prod¬ 
ucts will run under OS/2 and allow an 
AT-level computer to act as server. 

Gupta Technologies, Inc. has suc¬ 
cessfully implemented an SQL database 
server that operates on any LAN that 
supports NETBIOS (for example, Novell 
NetWare and IBM Token-Ring Network). 
The database server called SQLBase can 
reside on an 80286- or 80386-based PC 
and does not require a multitasking 
operating system because it can do its 


own multitasking. SQLBase was de¬ 
signed to move easily into OS/2 when 
it becomes available. At this time, a 
program using SQLBase can access one 
or more SQLBase servers transparently 
in one network. SQLBase supports in¬ 
ternetwork database sharing on Ban¬ 
yan’s VINES network, which supports 
NETBIOS calls across networks, but not 
on Novell networks, which do not sup¬ 
port internetwork NETBIOS. 

Software Systems Technology, Inc. 
has just released a new database-server 
version of XDB for beta testing. The 
server can be any 80286- or 80386- 
based PC running under DOS. The data 
files and SQL engine, which is based 
on a multithreaded architecture and 
has its own facilities for concurrency 
control, record locking, and integrity, 
reside on the server. PC workstations 
run applications and tools and commu¬ 
nicate to the server over any NET- 
BlOS-compatible network. 

An SQL database-seiwer technology 
developed by Sybase, Inc., currently 
runs on SUN and DEC networks and 
should eventually be available on PCs. 
The company incorporates an advanced 
locking and recovery manager as well 
as state-of-the-art application and tools 
for the end user. 

Micro-mainframe links. Several vendors 
are now offering links between main¬ 
frame SQL databases and PCs. The first 
such vendor is Micro Decisionware, 

Inc., with its PC/SQL-link product. PC/ 
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true single record locking. 

Discover Advanced Revelation: the only PC 
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Discover Why Advanced Revelation begins 
where dBASE III Plus, R: BASE System V and other 
data base managers end. For all the facts 
call 1-800-327-0216. 

COSMOS' 

A subsidiary of Revelation Technologies, Inc. 

Cosmos, Inc. • 3633 136th Place, SE • Bellevue, WA 98006 
(206) 643-9898 

FAX- (206) 643-7609 TELEX: 185210 (COSMOS MUl) 


Advanced Revelation, Application Processor and Cosmos ore trademarks of Cosmos, Inc 
The other companies mentioned own numerous Reg. Trademarks. 

CIRCLE NO. 124 ON READER SERVICE CARD 



































UNGUA FRANCA 



A heterogeneous distributed database is the goal of all relational data management vendors. In this system, any number of 
servers from different vendors can store files that can be transparently accessed by any other server or workstation. 


SQL-link maintains a copy of the main¬ 
frame data manager catalog on the PC. 
It prompts the user with a series of 
questions and builds an SQL query that 
is sent to the mainframe SQL-based 
data manager. Information is then ex¬ 
tracted and downloaded to the PC. 
Among software currently supported by 
PC/SQL-link are IBM’s DB2 and SQL/ 
DS, Teradata, Britton-Lee, and oracle. 

Lotus also has a micro-mainframe 
link called The Application Connection 
(T-A-C). Lotus has recently entered into 
an agreement with IBM to develop an 
interface between 1-2-3/M (Lotus’s 
mainframe version of 1-2-3) and DB2. 
Lotus also intends to develop and mar¬ 
ket SQL-based products on the micro, 
which are likely to be similar to those 
on its mainframe products. T-A-C will 
connect all of these products. 

Gateways to otlier SQL-based data 
managers are now being offered by 
Gupta. One recently announced gate¬ 
way connects an SQLBase workstation 
to IBM’s DB2 using APPC. This gateway 
allows a workstation to use DB2 as a 


database server, just like any other 
server on the network. Gupta intends 
to continue developing gateways that 
will allow SQLBase programs to access 
any other SQL-based data manager sim¬ 
ply by issuing an SQL command. Ora¬ 
cle’s SQL*Connect is designed to pro¬ 
vide access to DB2 and SQL/DS; Rela¬ 
tional Technology recently introduced a 
Gateway line of products that currently 
allows INGRES to access RMS files on a 
VAX and dBaselll files on a PC and 
treat them as Ingres tables; similar gate¬ 
ways for DB2, SQL/DS, IMS, and others 
are planned. All of the above- 
mentioned products clearly demon¬ 
strate the benefits of the SQL stan¬ 
dard—to die user and to the vendor— 
in promoting connectivity. 

Distributed databases. Linking multiple 
servers widi PC workstations is an ex¬ 
cellent concept, but it has one draw¬ 
back for workstation users, who must 
request data from a specific server. The 
ultimate form of connectivity would 
allow databases to be distributed across 
many different computers and yet ap¬ 


pear to a program or end user as if it 
were on one computer (see figure 6 
for an example of this). 

Relational databases and SQL sup¬ 
port this distributed database concept 
nicely. Because data are addressable by 
value and not by pointers or physical 
positions, they can be placed anywhere 
on a distributed network widiout affect¬ 
ing the SQL command. Unions permit 
data from different tables to be merged 
into one logical table. Joins, on the 
other hand, permit two or more tables 
to be combined, regardless of their 
physical location. 

The relational data manager (or 
perhaps a distributed database man¬ 
ager) can find out where data are by 
querying the system catalog. The op¬ 
timizer automatically takes care of per¬ 
formance decisions, independent of 
where data are located. Views can 
transparently present users with infor¬ 
mation regardless of the number of 
tables associated with the view or 
where tables are situated. Communica¬ 
tions within a heterogeneous environ- 
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ment would be possible because all 
database calls are SQL commands. Any 
SQL-based data manager can accept the 
SQL command through a gateway, pro¬ 
cess the data, and return the results to 
the requesting application. 

Although relational databases and 
SQL provide the tools to build a dis¬ 
tributed system, many problems remain 
to be solved. For example, distributed 
databases must be implemented with 
site autonomy, meaning that any com¬ 
puter site should be able to continue 
to function no matter what happens to 
another site. Because this would affect 
the system catalog structure, special cat¬ 
alog architectures must be imple¬ 
mented to maintain the synchronization 
of the catalog. 

Performance also becomes a big 
issue. Suppose 10 rows on a PC were 
to be joined with 1 billion rows on a 
mini. The preferred solution would be 
to send the 10 rows to the mini and let 
it perform the join, returning the result 
of the join to the PC. The optimizer 
and catalog would have to be specially 
construaed and contain appropriate 
information in order for this situation 
to be handled. 

Updates across multiple sites pres¬ 
ent additional data integrity problems. 
For example, all workstations and serv¬ 
ers must be aware of all updates and 
must coordinate updating of the same 
record. For these reasons, two-phase 
commits are essential when updating 
tables that are distributed on multiple 
computers. Basically, a two-phase com¬ 
mit is a two-step process in which all 
of the computers first signal their in¬ 
tention to commit; this step is then fol¬ 
lowed by the actual commit. 

All these issues are now being 
explored by major relational data man¬ 
ager vendors. Relational Technology, 

Inc. offers the most advanced distrib¬ 
uted relational data manager available 
on the market today. It features Ingres/ 
STAR, which basically functions as a dis¬ 
tributed database manager and query 
optimizer, primarily responsible for 
managing transparent access of data 
from various servers in the network 
and optimizing the query solution. 

Once set up by the DBA, this sys¬ 
tem can include a variety of computers, 
mainframes, minis, and micros, running 
a variety of operating systems, all con¬ 
nected by INGRES/NET. 

Until OS/2 becomes available, only 
80386-based PCs running UNIX can act 
as servers using ingres/net. Other PCs 
can transparendy access data from any 
server but can only participate in the 
distributed database as workstations. 


Oracle Corporation is continuing 
to develop a distributed database for 
PCs, minis, and mainframes using an 
architecture called SQL*Star in which 
an 80286- or 80386-based machine, 
running XENIX, a mainframe, or a 
mini, can act as server. Once a data¬ 
base link is created, workstations and 
servers can access data from any dis¬ 
tributed database server. Both of Rela¬ 
tional Technology’s and Oracle’s sys¬ 
tems at this time support only distrib¬ 
uted query capabilities. However, both 
companies are planning to implement 
two-phase commits in the next release 
of their products. This will allow dis¬ 
tributed update capability. 

Sybase, Inc. is the only vendor so 
far to support a two-phase commit pro¬ 
tocol. The company can support both 

Qjonnectivity mil take on 
new forms. Today, the 
data-management commu¬ 
nity is primarily boking at 
connecting databases. 


distributed queries and updates in an 
homogeneous environment. Problems 
are still present when implementing 
distributed databases in a heterogene¬ 
ous network. This type of distribution 
is extremely difficult because of the 
problems of different optimizers and 
catalog structures as well as dissimilar 
SQL implementations. 

SAA provides a framework for IBM 
to begin developing distributed data¬ 
base processing. It includes SQL, a 
stand^d catalog structure, optimizer, 
and programmer and end-user inter¬ 
faces. Relational Technology, Inc., 
Sybase, Inc., and Gupta Technologies, 
Inc., should provide significant compe¬ 
tition for IBM, in part because of their 
leads in introducing the distributed 
database products. 

FUTURE TRENDS 

Relational databases and SQL have 
opened the door to connectivity—and 
ultimately to distributed databases. With 
IBM’s formal endorsement of SQL and 
database-server technology, the industry 
should see a rapid expansion in mul¬ 
tiuser systems and LANs. Distributed 
database technology will go through a 
period of maturation and become 
more practical. 


Connectivity will take on new 
forms. Today, the data-management 
community is primarily looking at con- 
neaing databases. In the future, diverse 
applications will be connected. Engi¬ 
neering drawings and CAD/CAM are 
leading candidates for connectivity and 
integration to databases. Expanding 
connectivity into new areas is the intent 
of POSTGRES, a next-generation relational 
system that is the effort of one of the 
original designers of Ingres. 

One new direction for connectivity 
could involve interfacing SQL-based 
data managers with expert systems. As 
these software systems are integrated 
with company databases, they open up 
the possibility for new types of more 
powerful and complex applications. 

Expert systems include inference 
engines that use reasoning techniques 
for problem solving. For example, ex¬ 
pert systems can be used in business to 
solve planning and scheduling prob¬ 
lems and diagnose equipment failures. 
The inference engine searches through 
numerous relevant facts and rules to 
reach a possible solution. In the past, 
most facts were obtained interaaively 
from users; now many expert systems 
are equipped with fact “libraries” that 
allow for a great deal of query pro¬ 
cessing before seeking user input. The 
ideal database of the future would in¬ 
clude a standard language, such as SQL, 
to allow all software, including expert 
systems, CAD/CAM, and interactive 
query interfaces, to access data from a 
central source. 

Data managers are on the frontier 
of a new age of information technol¬ 
ogy. A good understanding of relational 
databases and SQL will enable develop¬ 
ers, programmers, and end users to 
use this technology to their advantage. 
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A Guide to the SQL Standard, C.J. Date, 
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T * here’s a lot of talk these 
days about the new IBM 
VGA graphics standard. 
Outside of Big Blue itself, 
much of it is just that. Talk. 

The truth is that until now, 
no one has come up with 
add-in graphics boards that are 
100% VGA compatible. Despite 
many claims to the contrary. 

You see, to get true Blue 
VGA compatibility you need to 
start at the chip level. Not just 
the software level. Otherwise 
any programs written for true 
VGA could leave you staring 
at a very blank screen. 

If you’d like to eliminate 
100% of the risk in upgrading 
to VGA, a call to Paradise is 
in order. 

We’d like to introduce you 
to Paradise VGA Plus™ The first 
100% VGA compatible graphics 
board. And the only V(^ board 
that’s guaranteed* to be true 
Blue. Ml the way down to 
the chips. 

What it means to you is 
the absolute assurance that 
you can plug PS/2 graphics 
into your XTs,Ars and 
compatibles. And that 
any software written for 
PS/2s—noworinthe 


future—will work just fine. 

We like to think of it as 
no-risk VGA 

You should think of it as 
the best way to get all the 
benefits of VGA Like better 
resolution than anything 
you’ve ever seen before. A 
132-column mode to make 
working with spreadsheets 
smoother. And support for 
IBM compatible analog and 
multisynch type monitors. 

All for the price of an EGA 
board. 

With Paradise VGA Plus, 
we’ve also protected your 
past and future software 
investments. It’s completely 
compatible with all previous 
video standards—CGA, MDA, 
Hercules, EGA and MCGA 



Paradise VGA Plus gives you 256 glorious colors. 
All true Blue. 


And for even more protection, 
we’ll give you the fastest 
service in the business. In the 



rare event that you have a 
problem with any Paradise 
VGA Plus board, we’ll replace it 
in 48 hours or less. 

Just the kind of support you’d 
expect fi'om the world’s largest 
supplier of add-in video con¬ 
troller boards and chip sets. 

So find out how 
to give your PCs 
true VGA per¬ 
formance. 

Call 

Paradise 
today at (415) 

468-6692. You’ll 
discover a whole 
new world of graphics. 

We guarantee it. 


Paradise VGA Plus 
is backed by the 
industry’s only 3-year 
warranty. In addition 
to guaranteed VGA 
compatibility. 


Pparadise 

AWestern Digital Company. 

Paradise Systems, Inc. 

99 South Hill Drive 
Brisbane, GA 94005. 
(415)468-6692. 

‘During the Warranty Period, if any VGA compatible software 
fails to run on an IBM PC, XT, or AT system with either the 
PARADISE VGA Plus or the PARADISE VGA Professional card, 
but will run on the same IBM PC, XT, or AT system with an 
IBM PS/2 Display Adapter, and without any additional 
video controller cards. Paradise will replace the board with 
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For anyone who’s ever 
IBM presents personal 


Now it’s easier than ever to become 
a newsmaker in business, thanks to IBM’s 
new desktop publishing system. 

It’s called the IBM® SolutionPac™ 
Personal Pubhshing System. And it 

comes complete with every¬ 
thing you need to start 






newsletters bound to open people’s eyes. 

The Personal Publishing System is 
as easy to set up as it is to buy. All the 
components are designed to work to¬ 
gether, from the Personal System/2 “ 
Model 30 to IBM’s laser printer, the Per^ 
sonal Pageprinter. 

We’ve also preloaded all the neces¬ 
sary software—including Windows,™ 


The IBM SolutionPac for Personal Publishing lets you design 
and print near typeset quality documents. 

making headlines: the hardware, soft¬ 
ware, service and support. 

Just one purchase, and you’U be on 
your way to designing and printing the 
kinds of presentations, reports and 
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wanted to make headlines, 
publishing. 




them into eye-catching documents. 

There’s good news for IBM PC 
XT'7286 and Personal Computer AT® 
owners, too. The IBM Personal Publish¬ 
ing Option offers you everything you 
need to upgrade your PC 
into a cost-saving 
print shop. 

To see that 
your newsworthy 
ideas are note¬ 
worthy, visit your IBM Authorized Ad¬ 
vanced Products Dealer (ask about the 
IBM Credit Card), or call your IBM 
Marketing Representative. 

For the certified dealer nearest you, 
call 1-800-447-4700, ext 48. (In Canada, 
caU 1-800-465-6600.) 


1 fit: lom 

3117 Scanner transfers artwork 
directly into the system. 


© IBM 1987. IBM and Personal Computer AT are registered trademarks, and "Solution Pac," 
PC XT and “Personal System/2" are trademarks, of IBM Corporation. PageMaker is a 
registered trademark of Aldus Corporation. Windows is a trademark of Microsoft Corporation. 
PostScript is a registered trademark of Adobe Systems Inc. 


PageMaker® and PostScript®—on the 
system’s hard disk. All you have to do is 
turn the system on, run through the 
tutorial program and begin composing 
your thoughts. 

Because it’s from IBM, you can 
transfer many of your IBM-compatible 
files direcdy into the Personal Pubhsh- 
ing System—where you can then turn 
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SPEAKING SQL 
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DATA MANAGERS AS 
DEVELOPMENT TOOLS 


FABIAN PASCAL 


Relational 

Power, 

PC Ease 


When mainframe INGRES came to the PC, it 
quickly adapted the easy-to-use, menu-driven 
interface typical of PC applications. 


I NGRES, from Relational Technolog^^ 
Inc., is one of a new generation of 
data managers that attempts to pro¬ 
vide one data management solution for 
different users across a variety of 
stand-alone or networked machines 
and operating systems. Along with Ora¬ 
cle Corporation’s oracle (see “Manag¬ 
ing Data, Mainframe-Style,” Dave 
Browning and Hugo Blasdel, this issue, 
p. 108), it is one of the most widely 
used relational data managers in main¬ 
frame environments. Both products, 
released recently in PC versions, will 
be important for future distributed and 
stand-alone database applications. 

INGRES 5.0 for PCs relies on the 
relational approach to database man¬ 
agement and its standard Structured 
Query Language (SQL) to offer opera¬ 
tional advantages over nonrelational 
systems (see “Lingua Franca for Data¬ 
bases,” Richard Finkelstein, this issue, 
p. 52). It includes a nonprocedural 
fourth-generation application develop¬ 
ment language, ingresmgl, and Embed¬ 
ded SQL^ESQL). 

INGRES for PCs is distinguished by: 

• An easy-to-use, PC-oriented, menu- 
driven user interface and well-inte¬ 


grated tools. The product was written 
specifically for PC architecture, yet 
maintains the front-end common to 
all iNGi^s versions. 

• Participation as the PC version in a 
well-developed distributed database 
system( ingres/star) that includes 
mainframes, minicomputers, and PCs. 
It allows connectivity to multiuser 
hosts via ingres/net and to distributed 
databases via ingres/star, introduced 
earlier this year, and it provides ap¬ 
plication portability to mainframes or 
minicomputers running Ingres. 

• Support of transaction processing, 
security, integrity, and space alloca¬ 
tion only when netw^orked to a ser\^er 
that supports them, but not in the 
stand-alone version. 

• Running on either and IBM PC, PC/ 
XT, PC/AT, compatibles, or 80386- 
based machines with 640KI3 memoiy 
limit when in stand-alone mode. 

Relational Technolog)' Inc., a sup¬ 
plier of database management systems, 
is targeting the product at its currently 
installed base. The addition of a PC 
version enhances connectivity possibili¬ 
ties and offers a growth path for those 
organizations that will eventually out¬ 


grow their PCs. In addition, Ingres for 
PCs is well-suited to many stand-alone, 
single-user PC applications—which is 
the focus of this review. 

BASIS OF EVALUATION 

This review of Ingres 5.0 for PCs, and 
the one of oiucle on page 108, evalu¬ 
ate the products by building a sample 
database devised by the editors of PC 
Tech Journal, the same one used in all 
articles in this series (see “Evaluating 
Data Managers as Development Tools,” 
Julie Anderson, August 1985, p. 46). 

An evaluation is done of elements 
common to data managers, such as 
number of files, columns (fields), and 
rows (records); number of diskettes 
supplied, ease of installation, and cus- 
tonfization of the keyboard. Five PC 
Tech Journal benchmarks were run to 
measure product performance in data 
retrieval (including indexed and se¬ 
quential), adding new records, updat¬ 
ing data, and indexing. Also, because 
INGRES and ORACLE are relational data 
managers, features unique to relational 
systems are examined as they relate to 
mathematician E. F. Codd’s 12 rules of 
fully relational data managers. 
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The PC version of ingi^s complies 
with 6 of Codd s rules and partially 
meets 3 others (see table 1). At mini¬ 
mum, Codd defines a relational data 
manager as implementing SQL and an 
on-line system catalog that is tabular 
and accessible to SQL. Meeting these 
criteria fulfills 7 of Codd’s 12 rules. 

Like most vendors, Relational Tech- 
nolog\' has based its SQL on a combi¬ 
nation of the American National Stand¬ 
ards Institute (ANSI) “official” standard 
and IBM’s more complete implementa¬ 
tion. As a relational data manager, In¬ 
gres 5.0 is judged on SQL implementa¬ 
tion, its system catalog, end-user facili¬ 
ties, application development tools, and 
on its documentation. 

OPERATIONAL OVERVIEW 

INGRES requires at least 640KB of RAM 
and a 10MB hard disk. It runs under 
DOS 2.1 or later and operates with a 
dynamic memoiy allocation between 
41KB (default size) and 64KB. Part of 
this memor\^ is dedicated to a cache 
that can be set from 14KB to 20KB (de¬ 
fault) when the ADDINGl^S command 
starts the relational data manager. A 
quen^-processing buffer uses another 
9KB of memon^ allotment, and the 
remainder is used for table descriptors, 
view processing, etc. 

Like most relational data managers, 
iNGitES has a memoiy-resident engine 
that drives front-end user interfaces 
(figure 1). Interfaces are accessible 
through the main menu so users do 
not have to leave Ingres to perform 
tasks, such as queiying the database, 
developing applications, and writing 
reports. Interfaces are also available 
from DOS or from within applications. 

End users can access an interac¬ 
tive, prompted Tables utiliy to create, 
modify, and delete tables; the Queiy- 
by-Forms (QBF) facility to queiy and 
maintain databases through system¬ 
generated menued forms; and the In¬ 
teractive SQL (ISQL) monitor to issue 
direct SQL commands. Developers can 
use the Visual Forms Editor (vifred) to 
design or customize forms. Report 
Writer to customize complex reports, 
and Applications-By-Forms (ABF), an 
integrated development environment, 
to design sophisticated applications. 

ABF can access all Ingres modules, the 
full-function, nonprocedural 4GL, and a 
C interface for applications that embed 
SQL in C programs. All user and devel¬ 
oper utilities are accessible directly or 
indirectly through the main menu (fig¬ 
ure 2); all, except Tables and \aFRED, 
can be individually invoked from DOS 
and incorporated into applications. 


TABLE 1: Conformity of INGRES to Codd’s Rules 


RULE 

INGRES ADHERENCE 

1. Information Rule 

Yes 

2. Guaranteed Access Rule 

Partial" 

3. Systematic Treatment of Null Values Rule 

No 

4. Dynamic On-Line Catalog Rule 

Yes 

5. Comprehensive Data Sublanguage Rule 

Partial^ 

6. View Updating Rule 

No"" 

7. High Level INSERT, UPDATE, and DELETE 

Yes 

8. Physical Data Independence 

Yes 

9. Logical Data Independence 

Partial^ 

10. Integrity Independence 

No 

11. Distribution Independence 

Yes^ 

12. Non-Subversion Rule 

Yes 

" Lack of direct key support ^ Limited updatability oft news 

SQL restrictions (see implementation section) trough INGRES/NET connection to INGRES/STAR 

^ JoinDefsprovide limitedfunctionality 


INGRES Release 5.0 for the PC conforms fully to six of Codd’s rules for relational 
data managers. Only null and integrity support are both absent in the stand-alone 

PC version because the JoinDefs facility supports updates of two table joins. 


AN EASY INSTALLATION 

Installation is straightforward via an 
Install program diskette provided with 
each INGRES module, and clear, step-by- 
step instructions in the accompanying 
Installation Guide. Complete installa¬ 
tion of the 11 INGRES diskettes on an 
8-MHz AT takes about 15 minutes; the 4 
INGRES/4GL diskettes, 4 minutes; and the 
4 ESQL diskettes, 4 minutes. 

The Install program checks for suf¬ 
ficient RAM and disk space and then 
prompts for the disk on which to in¬ 
stall iNGi^.s. After installation, it prompts 
for money symbol, time zone, text edi¬ 
tor of choice, and SQL or QUEL option. 
Install adds the \INGI^S\BIN path state¬ 
ment to AUTOEXEC.BAT and sets files 
to 20 in CONFIG.SYS. It saves a copy of 
the existing files, AUTOEXEC.BAK and 
CONFIG.BAK, on the disk. The ingi^s 
directoiy/SLibdirecton^ system set up by 
Install is clearly diagrammed in appen¬ 
dix C of the Reference Guide. After re¬ 
boot, iNGitES is ready to run. 

In addition to the Imtallation 
Guide, INGRES documentation includes 
Getting Started in Ingres, an excellent 
introducton^ overview of both rela¬ 
tional technolog)^ and the features avail¬ 
able in INGRES and a tutorial that guides 
novices through design and use of an 
application. Each Ingres tool is accom¬ 
panied by a manual detailing its use. 

The Reference Guide details 
system-level commands, queries, forms, 
SQL language commands, and reports; 
presents command variations needed to 
use iNGitES in a network or distributed 
system; and describes features existing 
on larger Ingres implementations that 


have not been brought to the PC. In 
addition, it presents a hierarchical dia¬ 
gram of each feature on the Ingres 
main menu, revealing options and facil¬ 
ities available and routes that Ingres 
uses to accomplish tasks (see figure 2). 
The guide is clear, concise, well in¬ 
dexed, and effectively organized, al¬ 
though it tends to be rather terse in 
places for beginners. 

THE SQL FOUNDATION 

As the foundation of relational database 
capabilities, SQL should implement 
data manipulation, definition, and con¬ 
trol languages; and it should support 
updatable views, transactions, and entity 
integrity (priman^ keys). Originally, Re¬ 
lational Technology developed QUEL, 
which is considered by some to be a 
superior language to SQL in that it is 
more readily optimized and precom¬ 
piled and has a simpler relationship 
with predicate logic. Although the en¬ 
gine in INGRES 5.0 remains QUEL-based, 
industr)^ standardization on SQL 
prompted Ingres support of it, by map¬ 
ping SQL statements to QUEL. QUEL 
itself is a user option. 

Even though both QUEL and SQL 
are multirow processing, genuine rela¬ 
tional languages, perfect matching be¬ 
tween them is not possible. Although 
this does not impair functionality, it 
explains some of the QUEL flavor of In¬ 
gres’s SQL, such as CREATE PERMIT 
rather than SQL’s GRANT command. 
Relational Technology^ says that Ingres 
version 6.0, slated for release in mid- 
1988, will have an SQL-based engine 
and will no longer require mapping. 
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INGRES OVERVIEW 


INGRES 5.0 

Relational Technology, Inc. 

1080 Marina Village Parkway 
P.O.Box 4006 Alameda, CA 94501 
800/446-4737; 415/769-1400 

CIRCLE 343 ON READER SERVICE CARD 

Product description, ingres/pc is a truly 
relational, SQL-based database manage¬ 
ment system with comprehensive appli¬ 
cation development tools. It can be 
used in single-user local mode, or in 
remote mode connected through in¬ 
gres/net to multiuser Ingres hosts or to 
INGRES/STAR distributed databases or 
tlirough INGRES/PCLINK, for micro-to-host 
links. It has a visual, form-based appli¬ 
cation design approach; a command- 
based Report Writer; and a nonpro¬ 
cedural, compiled 4GLanguage. 

IBM PC environment. IBM PC-XTs, ATs, 
and compatibles (the latter is recom¬ 
mended), DOS 2.1 or higher, 640KB 
RAM for a full module configuration, at 
least a 10MB hard disk, and a mono¬ 
chrome or color monitor. 

Other environments/network support. 
Connectivity to UNIX, VMS, and VM 
INGRES database servers and appli¬ 
cation portability; support for the 
NETBIOS PC LAN environment cur¬ 
rently not available. 

Copy protection. Not copy protected. 
Documentation. Getting Started, Refer¬ 
ence Guide, 4GL Application Dei^elop- 
merit Gtdde, Embedded Language Pro- 
gramming Guide, Installation Guide, 
Sampler (diskette-based interactive tu¬ 
torial), Quick Reference Card. 

User interface. Dual-user interface 
based on forms with ring menus, as 
well as command driven [interactive 
SQL (ISQL), Report Writer, and 4GL]. It 
supports the tabular view of data, and 
is fairly consistent throughout. Forms/ 
menus can be customized or passed as 
is to end users in applications. PC key¬ 
board is well utilized and customizable 
by developers. 



Help facilities. Context-sensitive, on-line 
help is available via FI, but is rather 
terse. Help screens callable from 4GL- 
coded menus can be created. 

File capacities. Maximum number of 
databases, tables, and rows per table 
are limited only by disk space. A table 
can have a maximum of 127 columns 
and rows up to 2KB. 

Data types/capacities. VCHAR (up to 
2KB), MONEY (float), DATE (charac¬ 
ter), INTEGER (1, 2, 4 bytes), and 
FLOAT (4, 8 bytes). 

Data entry. With SQL or from default 
or customized forms with limited vali¬ 
dation and masking. Sophisticated edit¬ 
ing operations with 4GL. 

Application development facilities. Ap- 
plications-By-Forms (ABF) is an inte¬ 
grated application development envi¬ 
ronment, which coordinates the use of 
INGRES modules, languages, system cata¬ 
log, databases, the forms editor, a text 
editor of choice. Report Writer, a C in¬ 
terface, testing, and compilation. Ingres 
modules can be incorporated in appli¬ 
cations and can include SQL. Modules 
can also be invoked from the operating 
system. Forms and applications com¬ 
piled to executable images can be run 
with a RUN4GL module. 

Security. Not implemented in local PC 
mode, but can be included in applica¬ 
tions for remote use or ported to other 
INGRES systems supporting security 


Access to system facilities. A DOS shell 
is provided through a function key in 
ISQL. Developers can pass a DOS shell 
to end users. 

Queries/sorting. SQL queries can be 
saved in batch execution ASCII files, 
and combined in 4GL procedures. 
Query-By-Forms (QBF) provides default 
Query-By-Example forms for tables or 
JoinDefs. With SQL- and 4GL-based 
forms, multiple tables can be queried. 
SQL, QBF, and 4GL allow the user to 
order the results freely. QUEL is pro¬ 
vided as an option. 

Reporting. Ad hoc, simple table/view 
reports are generated as defaults. For 
more advanced needs, the Report 
Writer, with its own command lan¬ 
guage, manipulates and formats the 
output of SQL queries. 

Utilities. Creating, destroying, import¬ 
ing, exponing, and listing tables, forms, 
reports, databases, and applications; 
loading and unloading the back-end 
data manager, and runtime execution 
of compiled applications. 

Data compatibility. Data import/export 
from/to delimited ASCII files is avail¬ 
able through a special SQL command 
(interactive or batch), which is also 
used to transfer data between Ingres 
databases. A Visual Query Language 
(VQL) provides host download/upload 
capabilities from/to PC file formats, 
through INGRES/PCLINK. 

Distribution. Available directly from 
Relational Technology. 

Base product (RDBMS and User 
Interfaces); $950 
Applications (ABF/4GL): $500 
C/ESQL preprocessor: $400 
Networking support (ingres/net): $100 
Asynchronous protocol support; $100 
INGRES/PCLINK (PC Module): $200 
Support. For-fee annual program up¬ 
dates; 90 days free post-purchase tele¬ 
phone support; optional for-fee annual 
telephone suppon. 

—Fabian Pascal 


SQL is used for all database ac¬ 
cesses. SQL commands can be issued 
from the ISQL monitor, accessible from 
the Languages selection on the main 
menu or from DOS. SQL commands 
also can be saved in ASCII command 
files and executed interactively, or by 
invoking the batch processor module 
from the operating system as was done 
to perform the PC Tech Journal bench¬ 
marks. For example, the command file 
BENCH.SQL, containing SQL statements 


for benchmarking, was executed against 
the PC Tech Journal database, which 
consists of Authors, Issues, and Articles 
tables, as follows: 

C > INGBATCH -SQL pctj <bench.sql 

SQL queries retrieve data for reports. 
The Report Writer formats the output; 
INGRES then compiles the application to 
executable code. SQL can be embed¬ 
ded in C programs using ESQL (iN- 
gres/esql); statements of an extended 


SQL version can be used in the IF 
THEN logic of INGRES/4GL. 

Managing data. Most of the power of 
SQL comes from four data manipula¬ 
tion language (DML) commands, 
SELECT, INSERT, UPDATE, and DELETE. 
INGRES has a fair DML compared with 
other current data managers for the PC 
environment. Most of what is missing is 
largely due to lack of support of nulls 
and domains. A few other restrictions 
limit developers and users. For exam- 
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great memory Also, you need a board 
into your PS/2^" that’s smart enough to save 
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Not one Micro Channel™ ID, 
but three—a primary and two 
badi'Ups. Avoids conflict with 
other boards that could cripple 
your system. 


without a hassle. Smart 
enough to switch easily be' 
* tween extended and 
expanded memory. 
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memory. From a family of 
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potential problems and keeps your computer open 

solve them if they crop up. to change and growth. 
Problems like two boards 
fighting over the same 
address, or boards not 
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Adapted from Relatioual TecbnolofiYS /NG/j^s Reference Guide. 
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FIGURE 1: Overview of INGRES’S Facilities 



INGRES’S two major components are Tools for both application developers and end users and the data manager. Tools allow 
access to the data manager via Interactive SQL, Embedded SQL, applications developed in INGRES/4GL, screens, and forms. 


pie, the following query cannot be exe¬ 
cuted widi Ingres’s SQL 

SELECT fee = payment -t- bonus 
FROM articles 
WHERE fee > 

(SELECT AVG(payment -I- bonus) 

FROM articles) 

because built-in functions such as AVG 
are not allowed in a subquery. Simi¬ 
larly, an ORDER BY clause, used to sort 
the result in a user-defined sequence, 
unnecessarily requires the DISTINCT 
predicate, which eliminates duplicates 
from the result. Thus, if authors have 
identical names, the query will not re¬ 
veal them because the required 
DISTINCT will reject duplicates: 

SELECT DISTINCT Iname, fname 
FROM authors 
WHERE state = ’DC’ 

Although there are ways around this, 
such as adding ssn to the selected col¬ 


umns to make the combination distinct, 
this is inconvenient and such useful 
columns are not always available or 
desired in the output. Although these 
sorts of restrictions complicate testing 
for SQL completeness, such testing is 
important because an incomplete SQL 
implementation can force developers 
into procedural code. 

Designing databases. SQL is used to 
CREATE, ALTER, and DROP tables, 
views, and indexes via its data defini¬ 
tion language (DDL). The ANSI stan¬ 
dard defines only CI^EATE TABLE; IN¬ 
GRES defines both CI^EATE TABLE and 
DROP, but not the ALTER TABLE com¬ 
mand supported by IBM’s SQL (where 
it can only add a column to a table). 

The structure of an existing table 
can be changed only through the Ta- 
. bles facility, entered from the main 
menu. GetTableDef allows users to 
copy unchanged columns to new ta¬ 
bles, add changed or new columns to 


tables, and destroy old tables. This task 
is cumbersome but easy, especially 
because of a fill-in-the-blanks format 
that avoids DDL syntax. 

In INGRES, the number of tables 
per database and rows per table are 
constrained only by disk space. Each 
table can have up to 127 columns; each 
row, up to 2,000 b>i;es in length. Data 
types supported by different SQL ver¬ 
sions var)^; in ANSI it is mostly imple¬ 
mentor defined. Table 2 lists Ingres 
data types: one character, five numeric 
types, and the useful DATE and MONEY 
types which are not defined in ANSI 
(IBM only recently added DATE). 

INGRES does not support nulls for 
missing or unknown data. Although the 
tliree-way logic underlying nulls (true- 
false-unknown/inapplicable) sometimes 
creates complications for careless users, 
the absence of nulls opens databases to 
serious integrity risks because a zero 
value used to represent a missing value 
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The main INGRES menu has selections for operations on Tables, Forms, and JoinDefs, as well as for access to Report and Ap¬ 
plication-By-Forms facilities. Part of the menu for JoinDefs is detailed here. Similar hierarchies exist for all other selections. 


cannot be distinguished from a true 
zero. Serious errors can result when 
processing numbers with built-in func¬ 
tions such as AYE or MIN. In recogni¬ 
tion of this. Relational Technolog}^ 
plans null support for version 6.0, 
which will also feature a DECIMAL type 
to support integers larger than the cur¬ 
rent maximum of 2,147,483,647. 

Of eight storage structures sup¬ 
ported on larger Ingres systems (HEAP, 
BTREE, CHEAP, CBTREE, HASH, ISAM, 
CHASH, CISAM), two are implemented 
on the PC for base (physical) tables: 
compressed HEAP (CHEAP) for small 
tables and compressed BTREE 
(CBTREE) for large tables. Tables are 
stored as CHEAP files by default, but 
can be changed to CBTREE using the 
MODIFY command. The system auto¬ 
matically creates a primar>^ index for all 
tables stored in a CBTREE structure. 
The Authors table from the sample 
application can be modified from 
CHEAP to CBTREE by 

MODIFY authors TO CBTREE UNIQUE 
ON ssn 

This command not only changes the 
table’s structure, but also creates a pri¬ 
mary index on ssn. Ingres stores the 


tables, not just their indexes, in 
CBTREE. This approach provides excel¬ 
lent performance. Primary indexes do 
not appear as separate objects in the 
system catalog because they are part of 
the storage structure, not separate enti¬ 
ties. Indexes are dropped by: 

MODIFY table TO CHEAP 

To reindex the table, another MODIFY 
is used. The remaining six storage 
structures can be specified in an appli¬ 
cation written for the PC version of In¬ 
gres, but will automatically convert to 
either CBTREE or CHEAP, whichever is 
the closest structurally to the one 
named. If applications are ported from 
the PC to larger Ingres systems sup¬ 
porting those structures, the statements 
will be properly interpreted and imple¬ 
mented. This technique allows Ingres 
to achieve portability without bringing 
unnecessary physical complexities to 
the PC version. 

The SQL CREATE [UNIQUE] INDEX 
and DROP commands are used in In¬ 
gres for secondar)^ indexes, which are 
composed of the field value and a 
tuple identifier pointer (TIDP) to asso¬ 
ciate each index with a record in the 
base table. Secondar^^ indexes can be 


created on combinations of one to six 
columns per table. Indexes are listed as 
objects in the catalog and can be que¬ 
ried as tables by SQL. If a table is 
modified to CHEAP, the secondary^ in¬ 
dexes are also dropped. 

Logical tables, called views, can be 
created by joining two or more tables 
over common fields or by selecting 
specific fields from one table. These 
view tables are critical for achieving 
logical data independence in relational 
systems. For example, the following 
SQL statement creates a view named 
v__dead. In the PC Tech Journal sam¬ 
ple application, this view is defined 
over the joined Issues and Articles ta¬ 
bles with data selected only on articles 
received after the deadline: 

CREATE VIEW v_dead (volume, number, 
deadline, titled, received) 

AS SELECT i.volume, i.number, i.deadline, 
a.title, a.received 
FROM issues i, articles a 
WHERE a.volume = i.volume AND 
a.number = i.number 
AND a.received > i.deadline 

Once defined, the queiy^ “Which arti¬ 
cles per issue were received after 
deadline?” uses the view 
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Power That Means Something Better for 
Everyone. The AST Premium/386 is a sigh 
of relief to users trying to decide whether 
to support IBM's® vision of the future, or 
remain in the industry-standard world of 
compatible 80386 machines. 

With 20 MHz, typical 0-1 wait-state oper¬ 
ation, a 32-bit data path from CPU to memory 
and a fully arbitrated industry-standard bus, 
the AST Premium/386 is the first 80386-based, 
AT-compatible computer to provide the 
crucial multimaster functionality of IBM's 
Micro Channel™ architecture. 

Multimaster Capability. AST's Multimaster 
Bus is a shared memory architecture that 
improves performance by eliminating CPU 
involvement in data transfers. Its ability to 
accommodate advanced coprocessor and 
multiprocessor architectures makes the 
AST Premium/386 the 
perfect solution for any 
application that can take 
advantage of intelligent 
coprocessors and control¬ 
lers, such as backend data¬ 
base processing, intelligent 
graphics controllers for 
CAD/CAE/CAM or desk¬ 
top publishing, and intel¬ 
ligent disk controllers for 
network file servers. 

Bus Master Disk 
Controller. AST's Bus 
Master Disk Controller 
actually supervises the transfer of data from its 
memory across the bus to the system memory 
without involvement of the CPU or mother¬ 
board DMA devices. 

In addition to providing ST506 or ESDI 
compatibility and optional disk caching, AST's 
intelligent disk controller can be optimized 
to provide overlapping operations for a multi¬ 
tasking environment. 

The Most Compatible 80386 on the Mar¬ 
ket. Best of all, you can continue to run any 
of your existing DOS applications on the AST 
Premium/386, and also take advantage of the 
more advanced multitasking and multiuser 
operating systems such as Microsoft's® MS 
OS/2 and XENIX? 

The same compatibility is true with hard¬ 


ware. AST Premium/386 operates with your 
current multifunction and data communica¬ 
tions cards, as well as newer, more powerful 
board-level peripherals designed for AST's 
Multimaster Bus. The savings add up when 
you consider all of the existing software 
programs, enhancement boards, drives, moni¬ 
tors and keyboards you already own. 

Intelligent Memory Management. Up to 2 
MB of memory are standard, expandable to 13 
MB. Which means you have all the memory 
you need to multitask applications using oper¬ 
ating environment software such as Windows™ 
and DESQview™ Plus, more than enough 
memory to fulfill requirements of operating 
systems and applications in the future. 

Continuing the Tradition of Unsurpassed 
Quality. AST customers know what to expect 
—the best in quality, and the best in value. 

The AST Premium/386 
is no exception. That 
means building a sys¬ 
tem using the most 
advanced technology 
including ASIC and 
surface-mount compo¬ 
nents. And once it's 
built, test after painstak¬ 
ing test is conducted 
to prove that the AST 
Premium/386 deserves 
its name. 

Support WhenTbu Need 
It, Wherever You Are. 

AST's dedication to its customers is second to 
none. Even though AST's technical support 
team resolves 95 percent of all product 
problems by phone, on-site repair is avail¬ 
able in 32 US. and 3 Canadian centers, with 
more planned. 

AST: The One Best Source for All of Your 
Computing Needs. As the industry leader 
in enhancement products, AST provides a full 
line of the most reliable, high-performance 
memory, data communications and desktop 
publishing solutions available. And while 
our solutions are designed to strictly adhere 
to industry standards, customizing your 
AST Premium/386 with AST solutions ensures 
maximum compatibility right down to the 
component level. 


AST Premium!386 Architecture 


13 MB 32-bit 
Memory 


32-bit 

Memory Bus 


_^Bus _ 

ArEitration Bus 
- 1 - 


I I 

I--1 

( Graphics | 

( Coprocessor I 
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I Communications I 
Coprocessor J 

AST's Multimaster Bus technology allows direct access to main 
memory forfaster overall ^stem throughput. 


Bus Master Cache 
DiskController(ESDI) 











































32-hit memory board, 
upgradeable to 13 MB 
using SIMM modules 
ensures your investment 
in future operating 
systems and applications 
without requiring 
additional slots. 


Multimaster Bus ojfers 
ability to run concur¬ 
rent hardware tasks 
while remaining 
AT-compatible. Offers 
key features of IBM's 
Micro Channel while 
protecting current 
investment in AT bus 
standard. 


Bvo serial ports, one 220 watt power supply 

parallel port for attaching provides plen iy of power 

multiple I/O devices for next generation of 

without using valuable intelligent peripheral 

slots. adapters. 


High-speed ESDI Bus 
Master Disk Controller 
enhances the performance 
of the AST Premium!386. 

Offers users one of the - 

highest performing 80386- MS OS/2 compatible 
based, AT-compatible for maximum software 

desktop systems available. flexibility. 


20 MHz, 80386 processor 
for high performance, 
AT-compatible desktop 
computing. 


Supportfor 80287and 
80387 coprocessors 
provides users with a 
choice for computation¬ 
intensive applications. 
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The Intel® 80386 chip brought minicomputer power to the 
microcomputer world. However, its implementation left you with 
only two choices. The first offered faster processing on an 
existing AT® bus. With the second, you got an overall gain in 
system throughput, but only by departing to a new bus standard 
...one that was incompatible with existing PC hardware. 

Both directions required compromise. Which was 
unacceptable to AST® engineers. So, we let them explore a 
third alternative. 

It was, after all, the same engineering team who made us 
number one in the enhancement board industry And without 
them, the AST Premium™/286 wouldn't have risen to number 
three in 80286 sales after only six months on the market! 

So, when the time came to see the results of their labor, 
we naturally expected a work of art. 

What we got was a masterpiece., 

first 20 MHz, 

80386-based computer to offer advanced bus architecture 
without surrendering existing PC hardware compatibility You 
no longer have to compromise anything for unprecedented 
speed and complete compatibility in a system built for the future. 


'According to IMS America Ltd's National Computer Retail Report, a monthly audit (for the month ending May 31.1987) of computer specialty stores in the U.S. The report tracks 
purchases by those resellers. Published in Computer Reseller News Augu.d 17,1987. 
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The AST Premium/386 Is Just 
One Member Of Our Systems Family 


Don't let its size fool 
you. Operating at 
10 MHz with 1 
wait state, the AST 
Premium Work¬ 
station™ is the 
most powerful, 

80286-based per¬ 
sonal workstation in its class. 

It's also the most flexible. The 
proof is in its wide range of con¬ 
figuration choices. Every AST 
Premium Workstation comes with 1 to 4 MB 
of RAM on the motherboard, two serial ports, 
a VGA, EGA and Hercules™ compatible 
graphics module, a parallel port, MS OS/2 
compatibility and math-coprocessor support. 
The rest is up to you. You can choose 
a model with a 5'/4" or 31/2" diskette drive, a 
hard drive, or no drive at all, depending on 
your specific needs. 



AST 

Premium/386 

AST 

Premium/286 

AST Premium 
Workstation 

Microprocessor 

80386 

80286 

80286 

Speed (MHz) 

20t 

10,8, 6 

10 

Wait States 

0-1 

0 

1 

Standard 

Memory 

Up to 2 MB 

1MB 

1MB 

Expandable to 

13 MB 

13 MB 

4 MB 

Video Adapter 

Optional 

VGA/EGA/HGC 
(most models) 

VGA/EGA/HGC 

module 

Expansion Slots 

T 

T* 

2 

Fixed Disk 

40, 90, 150 MB 

20,40, 70 MB 

40 MB 

Diskette Size and 
Capacity 

5V4;'i.2 mb 

3i/^>;'1.44 MB 

5V4," 1.2 MB 

3*/2;'i.44 mb 

5‘/4:' 1.2 MB 
3^/2"].44 MB 


fThne softivare selectable speeds for timing-sensitive programs. 

’One 32-bit dedicated to memory, three AT-compatiblc 16-bit multimaster and one 16-bit AT-compatible; 
and two 8-bit in standard models. 

"One 8-bit. six 8! 16-bit including 2 FASTslots; and four user slots in standard models. 


And you may 
choose to use the 
Premium Work¬ 
station as a 
smart terminal 
attached to a 
minicomputer 
or mainframe. 

When equipped with any of 
AST's full line of industry stan¬ 
dard communications products, 
the Premium Workstation 
provides complete, factory-configured 3270, 
5250 or LAN connectivity. 

You're probably already familiar with the 
AST Premium/286. Altogether, the AST 
Premium Computer family provides reliable, 
high-performance solutions to match speci¬ 
fic computing needs today, with an upgrade 
path to high power levels in the future. You 
can't make the wrong decision, as long as 
you make sure it's AST. For more information 
call (714) 863-0181. 

j Please send me more information on the following: j 

□ AST Premium/386 

□ AST Premium Workstation ' 

I □ AST Premium/286 I 

I □ Please have an AST representative call me. ' 

, Name 

I Title I 

I Company , 

I Address | 

I City/State/Zip . 

I Phone I 

I AST Research, Inc. 2121 Alton Avenue, Irvine, Ca. . 

92714-4992 ATTN: M. C. J 



markets products worldwide—in Europe and the Middle East call: 44-1-568-4350; in the Far East call; 852-5-717223; in Canada call 416-826-7514. AST and AST logo 
registered and AST Premium. AST Premium Workstation. FASTslot trademarks AST Research, Inc. IBM, ATand Personal Computer ATregistered and Micro Channel trademark International 
Business Machines Corp. Microsoft and XENIX registered and MS OS/2 and Windows trademarks Microsoft Corp. DESQview trademark Quarterdeck Office Systems. Hercules trademark 
Hercules Computer Tbchnology. Intel registered trademark Intel Corp. Copyright © 1987 AST Research, Inc. All rights reserved. 
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TABLE 2: 

INGRES Data Types 






STORE 

MINIMUM 

MAXIMUM 


VCHAR 

2,000 bytes 




INTEGER] 

1 byte 

-128 

127 


INTEGER2 

2 bytes 

-32,768 

32,767 


INTEGER4 

4 bytes 

-2,147,483,648 

2,147,483,647 

FLOAT4 

4 bytes 

8.43E-37 

3.37E+38 


FLOATS 

8 bytes 

4.19E-307 

1.67E+308 

MONEY 

Float 

-999,999,999,999.99 

999,999,999,999.99 

DATE 

12 bytes 

l-Jan-1582 

31-Dec-2382 


The data types provided in INGRES are all the common data types, including one 
character type, five numeric types, and the useful MONEY and DATE. 


SELECT * 

FROM v__dead 

rather than the full SELECT, thus sim¬ 
plifying retrieval. This view helps en¬ 
sure security because users can access 
only data specifically allowed by the 
view, rather than all the tables. 

View definitions are stored in the 
catalog and can be manipulated (except 
for multitable updates) as if they were 
physical tables. Views do not occupy 
disk space. Because views are formed 
ad hoc from physical tables, updating 
the physical tables means views auto-. 
matically have updated information. If 
physical tables are changed in struc¬ 
ture, applications or queries using 
views are not affected. Queries and 
applications should access tables 
through views as much as possible to 
minimize maintenance when the logical 
structures of databases change. 

Security controls. SQL’s security compo¬ 
nent can grant and revoke user privi¬ 
leges to resources (tables/views), their 
subsets (rows and/or columns), or spe¬ 
cific data operations on them (creation, 
indexing, retrieval, updates). Ingres 
uses QUEL syntax (CREATE PERMIT/ 
DESTROY PERMIT) rather than the 
standard GRANT/REVOKE, and extends 
privileges not only to users, but also to 
hours, days, and terminal IDs. Ingres’s 
security component, data control lan¬ 
guage (DCL), is not implemented on 
PCs in stand-alone mode, but applica¬ 
tions written on PCs can contain secu¬ 
rity controls as no-operation (no-op) 
instructions (statements tliat are ac¬ 
cepted and ignored). When such appli¬ 
cations are ported unchanged to any 
other INGRES system or run on a net¬ 
work where the server supports DCL, 
the instructions will work. 

THE SYSTEM CATALOG 

Relational data managers require an 
on-line system catalog to keep informa¬ 


tion on the database current and pro¬ 
vide it to users (administrators, devel¬ 
opers, and end users with proper au¬ 
thority); applications; the SQL pro¬ 
cessor, which analyzes correctness of 
processing request and their intent; 
and the optimizer, which estimates the 
most efficient access path. Developers 
can also include queries of the catalog 
in applications to avoid having to code 
their own facilities in order to obtain 
information on tables. 

Ingres’s catalog works superbly 
within the system but it is not that in¬ 
formative for users. The catalog stores 
extensive information about all data¬ 
base and application objects such as 
tables, views, indexes, columns, forms, 
applications (including compiled ver¬ 
sions), and form labels. However, the 
system uses the information exclusively 
for analyzing user requests and for ac¬ 
cessing data and applications. Ingres’s 
excellent performance is traced, in 
large part, to the wealth of catalog in¬ 
formation (such as indexes and row 
statistics) available to the optimizer. In 
some cases, tables need not be ac¬ 
cessed because the information in the 
catalog is sufficient to complete the 
task at hand. For example, the COUNT 
function returns the number of rows in 
a table and Ingres stores this informa¬ 
tion in the catalog. 

The catalog is also useful when 
databases or applications must be trans¬ 
ferred across systems. Ingres provides 
utilities to copy catalog information 
into ASCII script files, which the receiv¬ 
ing system can use to regenerate the 
objects (see “utilities,” described 
below). In most data managers, catalog 
tables are given meaningful names, 
such as SYSTABLES, SYSCOLUMNS, and 
SYSINDEXES, but to maintain compati¬ 
bility with other Ingres versions. Rela¬ 
tional Technolog)^ continues to use 
some less-intuitive terminology, which 
is not as helpful when users interrogate 


the catalog. For example, Ingres uses 
HID, IIQBFINFO, ABFAPPL, and 
ABFOBJS. These unusual names, in 
addition to a shortage of documenta¬ 
tion and lack of integrated access to 
the catalog from one place, lower the 
INGRES system catalog’s overall value to 
developers and users. 

INTEGRATING INTEGRITY 

Data integrity is an integral element of 
the relational model: entity integrity 
ensures uniqueness of primary key val¬ 
ues that cannot be null; referential in¬ 
tegrity ensures that foreign key values 
cannot be null and must match primary 
key values; and user-defined integrity 
places restrictions on the way a table 
can be updated, thus ensuring that data 
entered conform to user specifications. 

Most vendors, including Relational 
Technolog)^ and IBM, enforce entity in¬ 
tegrity indirectly tlirough unique index¬ 
ing, rather than directly, like ANSI, with 
primary keys explicitly defined for ta¬ 
bles. In INGRES, the MODIFY command 
enforces uniqueness in one or more 
specific columns with UNIQUE ON. 
Without die UNIQUE ON command, 
MODIFY imposes uniqueness on the 
first column in the table by deleting 
any rows with duplicate values. This 
means that rows in it cannot have iden¬ 
tical values in their first column in a 
CBTREE-stored table unless another 
unique combination of values exists in 
the row and is specified by the user in 
the MODIFY command. This is entirely 
consistent with the relational model, 
which insists that base tables must have 
unique primary keys. 

To date, no vendor supports refer¬ 
ential integrity in a direct and complete 
way. See C.J. Date’s book. Relational 
Data Base: Selected Writmgs (Addison- 
Wesley, 1986), for a proposed frame¬ 
work for such support. 

User-defined integrity is not sup¬ 
ported by INGRES for die PC stand-alone 
version and, like DCL statements, can 
be incorporated into portable applica¬ 
tions only as a no-op instruction. Other 
INGRES implementations can support it 
by means of a CREATE INTEGRITY/ 
DESTROY INTEGRITY command in 
QUEL syntax. The command includes a 
table name and a condition specifying 
constraints. Ingres assigns an identifica¬ 
tion number to each one. In order to 
drop a constraint, the command HELP 
CONSTRAINT is used to get the ID; 
then, integrity is dropped for that ID. 

TRANSACTIONS AND RECOVERY 

Transaction support is as critical to a 
single-user system as it is to a mul- 
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NowThat ATeleCAT-286 
Starts At Just ^1,145, HowCan^u 

Afford To Wedt? 



OTeleiVideo 


Why wait for technology that may be 
years away when you can put the power 
of the TeleCAT-286® to work ?7ow. 

The TeleCAT-286 protects your 
investment in hardware, software and 
training because it’s compatible with 
industry standards. It will also give you 
access to the new MS OS/2'“ technology 
when it’s available. 

The TeleCAT-286 adapts easily to 
any job. You can add a 20, 30 or 40 MB 
hard disk drive, a 5V^" or 3 V 2 " floppy 
disk drive, monochrome or color 
monitor, plus an AT or enhanced-AT 
keyboard. 

So, instead of waiting for who- 
knows-how-long for the new technology, 
put the power of the TeleCAT-286 to 


Compatibility: AT compatible; will 
run all leading applications includ¬ 
ing Lotus l-2-3f dBASE 111 PLUS:“ 
Microsoft Word 

Performance: 80286 Intel® CPU at 
8 MHz; 512K RAM socketed for 1 MB 

Expandability: runs MS-DOS'“ 

3.2 now, 3.3 and MS OS/2 when 
available; five I/O expansion slots; 
space for three half-height devices 

Ergonomics: 28% smaller than 
IBM® AT® 

Reliability: ON-SITE warranty; 
tens of thousands sold; 11-year-old 
company; good reputation 


work for you today. At only $1,145,* you 
really can’t afford not to. 

Eor more information, call toll-free 
or write today. 

TeleVideo Systems, Inc., 1170 Morse 
Avenue, Sunnyvale, CA 94088-3658. 

* Manufacturer’s suggested retail price. Includes 
512K RAM that’s expandable to 1 MB on-board, 
socket for 80287 co-processor, one serial port, 
one parallel port, real-time clock, expansion for 
three half-height devices, five expansion slots, 
and HOW power supply. Monitor, keyboard, disk 
drive and controller extra. 

^^TfeleXideo* 

THE VISION YOU NEED TO SUCCEED. 

Call 1-800-835-3228 


© 1987 TeleVideo Systems, Inc. TeleCAT-286 is a registered trademark of TeleVideo Systems, Inc. MS-DOS, MS OS/2, and Microsoft Word are trademarks of Microsoft Corp. Intel is a registered trademark of Intel 
Corp. Lotus 1-2-3 is a registered trademark of Lotus Development Corp. dBASE Ill PLUS is a trademark of Ashton Tate. IBM and AT are registered trademarks of International Business .Machines Corp. 
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PHOTO \\ JoinDefs Rules Specifications H PHOTO 2; OBFDefaultJoinDefs Form 


Joins Forget .CFl=Help] CF10=End] 


qSF - JoinDef Update ft Delete Rules 
i^date infomation: 


Table Naae 

Column Name 

Update? 

Issues 

volume 

No 

Jissues 

number 

No 

articles I 

volume 

No 

articles 

number 

No 


Delete Infomation; 


Type 

Table Name 

Range Variable 

Delete? 

DetiH 


i 

a 

■ 


to enable: Hodlfication 
of Join field values' in < 
UPDATE Kede« enter *Ves'’ 
under Update? coluain. 


To disable depletion, of 
rows in a; tab\l]&, during 
UPDATE ^odei 
under Deletef coluain. 


6o Blank Order CFl^Help] (F18::End]. 


Query Target Name is booked 


TABLE IS issues 
volume* 'UHH 
TABLEtS): articles 


deadline^ 


category 

dept 

title 

.,.'4 , \ 




JoinDefs are updatable predefined joins. The Rules option 
instructs INGRES on how to maintain consistency when 
simultaneously updating the booked JoinDefs that joins the 
master table called Issues with the detail table Articles. 


INGRES’S QBE facility generates default forms, such as the 
booked JoinDefs, showing fields from both tables. Because 
this is a one-to-many relationship, the default form has a 
table-field window to display the articles in each window. 


tiuser system because any partial exe¬ 
cution of a set of statements that must 
be executed together will corrupt the 
database, ingi^s does not implement 
multistatement transactions on the PC, 
but, like user-defined integrity, tliey can 
be included into applications that are 
portable to other Ingres systems. Ingres 
uses the QUEL format END TRANSAC¬ 
TION/ABORT, rather than the SQL stan¬ 
dard COMMIT/ROLLBACK. Issuing an 
END TRANSACTION statement using 
the PC version of Ingres commits cur¬ 
rent action immediately rather than 
when the buffers become filled (the 
default). SET AUTORUSH has the same 
effect and is the best way to prevent 
database corruption when single SQL 
statements are executed. 

INGRES has an automatic-recovery 
mechanism on the PC, but only for sys¬ 
tem crashes or involuntary reboots. 
Should these occur, the system will 
check the catalog upon rebooting and 
will roll back incomplete actions that 
have corrupted the ^tabase. Without 
transaction support, it will not roll back 
statements that have completed even if 
other accompanying statements have 
not. Because journaling, the recording 
of all modifications applied to the data¬ 
base, is not implemented on the PC 
(another no-op instruction), the data¬ 
base cannot be restored to the begin¬ 
ning of a transaction. However, if the 
PC application runs on a network 
where the server supports journaling, 
the instructions will be executed. This 
is also true for transaction processing. 

Optimizers and the catalog data 
available to them contribute to system 
performance. To make access decisions, 
Ingres’s sophisticated optimizer uses 


system catalog information on index 
availability and table-related statistics 
(number of unique column values and 
value distribution in indexed columns). 
Ingres’s excellent performance is due 
largely to its optimizer. 

Tests show that Ingres’s optimizer 
is difficult to fool; that is, even when 
the order of items in the SELECT item 
list is changed or the order of tables in 
the FROM or conditions in the WHERE 
are changed, performance is consistent. 
Ingres’s performance is consistent 
across various types of operations, in¬ 
cluding the unindexed mode, where 
some other data managers fail. 

FLEXIBLE EXTENSIONS 

Vendors attempt to extend their SQL 
beyond the IBM and ANSI standards to 
increase its functionality. The most 
common extension is to string manipu¬ 
lation. (The ANSI and IBM standards 
offer only the LIKE predicate for pat¬ 
tern-matching searches.) In Ingres, the 
extension of LIKE is 

Standard: 

SELECT Iname, frame 
FROM authors 

WHERE frame UKE ’%son%’ 

INGRES: 

SELECT frame, frame 
FROM authors 
WHERE frame = ’*son* 

where % and * are the respective mul¬ 
tiple-character wild cards. This query 
retrieves the names of all the authors 
in the file that contain son in their last 
names. Relational Technology offers 
other string-manipulation extensions 
that are important for mailing lists and 


other applications that have intensive- 
character data use. 

INGRES also offers command exten¬ 
sions to SQL. The COPY TABLE com¬ 
mand imports/exports data in delimited 
ASCII files, backs up/restores databases, 
and exchanges data among them. The 
example below loads AUTHOR.ASC by 
PC Tech Journal into the Authors table: 

COPY TABLE authors 

(frame = VCHAR(0)COMMA, 
frame = VCHAR(0)COMMA, 
address = VCHAR(0)COMMA, 
city = VCHAR(0)COMMA, 
state = VCHAR(0)COMMA, 
zip = VCHAR(0)COMMA, 
wphone = VCHAR(0)COMMA, 
hphone = VCHAR(0)COMMA, 
ssn = VCHAR(0)COMMA, 
bio = VCHAR(0)NL) 

FROM “arauthor.asc” 

COMMA indicates that the file being 
loaded is delimited by commas. Ingres 
automatically converts data to types de¬ 
fined in the table, assuming that data in 
the ASCII file are compatible. Another 
useful command extension is HELP, for 
displaying either database information 
or user instructions. 

One important external extension 
to Ingres’s SQL is JoinDefs, which per¬ 
mits simultaneous updating of two 
joined tables. Standard SQL does not 
allow updating for columns in a view’s 
WHERE clause, views containing col¬ 
umns that are computed or based on 
built-in functions, and multiple-table 
views. However, using JoinDefs allows 
INGRES to update two-table views deter¬ 
mined to be theoretically updatable, 
effecting a limited fulfillment of Codd’s 
view-updating rule. 
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VIRTUALLY A CLASSIC 

The only software link for all IBM® environments 


Problems with information transfer can 
lead to monumental errors. Tempus-Link® 
provides the solution by turning your 
mainframe into an extension of your personal 
computer. Transparently. 

Tempus-Link offers you the complete set 
of file conversion and access method utilities 
required to manage a virtual disk environment. 
A technology we pioneered and the most 
widely used in the world today. 

Tempus-Link guarantees control of your 
mainframe data. In addition to existing 
mainframe security, it provides up to four levels 
of password protection for virtual disk libraries. 

Tempus-Link and Virtual Disk. A Micro 
Tempus innovation and an industry standard in 
easy-access information management. 

Call us today for the virtual classic. 


Call toll free at 1-800-361-4983 
In the U.S. (215) 638-3711 
In Canada (514)397-9512 

MICROTEMPUS 

Tempus-Link is a registered trademark of Micro Tempus Inc. 
iBM, PC are registered trademarks of internationai 
Business Machines Corporation. 
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PHOTO 5l Applications-By-Forms Screen 



The INGRES/4GL language is accessed from INGRES’S Ap¬ 
plication-By-Forms (ABF) application development environ¬ 
ment. On the main ABF screen for the PC Tech Journal 
application, frames are shown at left, procedures at right. 


PHOTO 4: The VIFRED Screen 


Next Previous [Fl=Helpl 

[Fie=Endl 

UIFRED - Attributes for Field 




Default Ualue for Field: 


Attribute 

Set 



Box Field 

i 



Keep Previous Ualue 

n 

Internal Nane for Field (12 characters only): 


Mandatory Field 

n 

volune 


Reverse Video 

y 



Blinking 

n 



Underline 

n 

Validation Check to Perfom on Field: 


Brightness Change 

n 

voluMe > e AND 


Query Only 

y 

volume <= 99 


Force Lower Case 

n 



Force Upper Case 

n 



No Auto Tab 

n 



No Echo 

n 



Display Only 

n 

Validation Error Message: 


END OF AHRIBUTES 


VOLUME must be 0-99 



Color: 0 


The default form for the JoinDefs, booked, can be custom¬ 
ized using INGRES’S Visual Forms Editor, VIFRED, a menu- 
driven facility for customizing forms. Attributes such as 
brightness, blinking, and box enclosure can be set. 


JoinDefs is available from the In¬ 
gres main menu or from the QBF 
start-up screen. It uses a special menu- 
driven facility with fill-in-the-blank 
screens, allowing users to specify tables 
to be joined, type of join (master-to- 
master, master-to-detail), columns, and 
any referential integrity. JoinDefs can¬ 
not be used in SQL statements, but can 
be used as data targets in form-based 
operations, including updates. 

Photo 1 shows the JoinDefs rules 
specification screen, where a JoinDefs 
named booked is defined over the Is¬ 
sues (master) and Articles (detail) ta¬ 
bles. It was used for the query “What 
articles were booked for a given 
issue?” The tables are prejoined on the 
volume and number columns, common 
to both, and the columns selected for 
the view are volume, number, title, 
comm, epages, and pages. The rules 
screen prompts for instructions on 
whether (and how) to update the join¬ 
ing columns using JoinDefs. 

Due to its 640KB memory limita¬ 
tions, INGRES can produce only master- 
to-master and master-to-(one)detail 
JoinDefs despite implications in the 
manual that more than one detail table 
can be joined to a master, or even to 
other detail tables. Without this mem¬ 
ory limitation, more than two-table 
JoinDefs could be supported as in 
larger Ingres systems. 

END-USER FACILITIES 

While SQL benefits end users, they do 
not need to become involved in its 
syntax in Ingres (although they can 
using ISQL). The main end-user feature 
in INGRES that shields end users from 
directly issuing SQL commands is QBF, 


which Relational Technology refers to 
as visual programming. QBF is a 
menu-driven module for generating 
forms on the screen (similar to forms 
on paper), allowing end users to add, 
delete, change, and view data. It gener¬ 
ates default forms that are used to 
query and maintain databases; thus, it is 
a form-based ad hoc query/update facil¬ 
ity for users who wish to avoid SQL. 
The forms generated by QBF take a 
Queiy^-By-Example (QBE) approach: 
users place examples of data to be re¬ 
trieved/updated in appropriate form 
fields, specify sorting criteria (if any), 
and then Ingres retrieves the data, han¬ 
dles the display (scrolling multiple 
rows where necessary), and allows 
users to add/update/delete as necessary, 
all by means of top-ring menus. Bool¬ 
ean operators (one per field) and pat¬ 
tern matching can be used for searches 
within form fields. 

To invoke QBF, users select Forms 
from the main menu, followed by 
Quer>^-By-Forms from the next menu. 
INGRES prompts users to select a data 
target type (table, view, or JoinDefs) 
and then provides a list of names in 
the type selected. For tables/views, In¬ 
gres prompts for display format; users 
can display one row at a time or a 
table of many rows. With JoinDefs, sim¬ 
ple fields (master, one row) and table 
fields (detail, many rows) can be dis¬ 
played on the same QBF form. 

When a target and format have 
been selected, Ingres displays an Ap¬ 
pend/Retrieve/Update menu (QUEL ter¬ 
minology). Photo 2 shows the form 
generated by this simple process for 
die booked JoinDefs’ target. QBF forms 
are valuable when using individual ta¬ 


bles, simple views, or JoinDefs not re¬ 
quiring complex data validation, data 
manipulation, or refined esthetics. 

Another plus for Ingres end users 
are contextual HELP screens accessible 
via a function key. Although screen in¬ 
formation is terse, developers can tailor 
them by creating text fields and dis¬ 
playing them from menus in applica¬ 
tions developed with ingresmgl. 

Error messages in Ingres deserve 
serious attention from Relational Tech¬ 
nology. Many error messages appear in 
a technical language, having to do with 
internal system operation, rather than 
user-pertinent information. A message’s 
relevance to what users are doing is 
not always clear, nor are directions 
toward a solution. Ingres also has an 
annoying habit of generating several 
error messages in sequence and of dis¬ 
playing them when a simple prompt 
for the Enter key would lead to contin¬ 
ued operation. Finally, error messages 
are not documented in the manuals. 

APPLICATION DEVELOPMENT 

For developers who need more ad¬ 
vanced features to code complex appli¬ 
cations, INGRES provides the host pro¬ 
gramming interfaces—ESQL and ABF. 

INGRES/ESQL, which embeds SQL 
statements into C programs, includes 
all SQL commands available in ISQL 
and allows access to the Ingres Forms 
Runtime System (FRS), which manages 
use of QBE and vifred forms within 
applications, ingres/esql also allows 
developers to use the complete range 
of host-language facilities. Call state¬ 
ments allow access to all Ingres mod¬ 
ules such as QBF, vifred, ABF, ISQL, in¬ 
gres/menu, DOS, and Report Writer; the 
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PHOTO 5« A CustomizedJoinDefs Form 


Mextnaster Query [Fl=Help] IF10=Endl 


APTICLES BOOKED 


uolune: Hg] number: ■D 



JOIN booked (issues^ articles) 


A customized form for the JoinDefs, booked, was designed 
for the PC Tech Joiimal application using INGRES’S Visual 
Forms Editor, VIFRED. The result shows the titles of articles 
in Volume 3, Number 1 (January 1985) ot PC Tech Journal. 


PHOTO 6: A Customized Form with Menu 


QESS CODE DOS QUERIES lEscl 
Cost of Editorial Page 


COST PER EDITORIAL PAGE 


UOLUME: number: ■■ 



_ issues, UlEM v_paided 

A frame consists of a form, a menu, and operations that can 
be triggered. The customized menu for determining cost 
per editorial page per issue of PC Tech Journal was devel¬ 
oped using the INGRES/4GL code shown in listing 1. 


SQL Communications Ai*ea (SQLCA) al¬ 
lows testing and branching after execu¬ 
tion of ESQL statements. 

The procedural, one-row-at-a-time 
orientation of C does not take full ad¬ 
vantage of the set-level benefits of SQL, 
but ESQL provides cursors for pro¬ 
cessing multirow tables retrieved by 
ESQL commands. The cursor is a 
pointer set logically just above the first 
of a set of records returned. The 
FETCH statement moves the cursor to 
the next record and loads data from 
that record into host variables. Cursors 
can be used within transactions when a 
PC is running against a database on a 
host that has transaction support. 

Access to FRS within ESQL allows 
developers to design forms-based appli¬ 
cations so that end users can use forms 
to enter and select data. FRS handles 
all details such as moving data trans¬ 
parently in and out of fields. The host 
language, ESQL, and FRS can be used 
to design operations such as form ini¬ 
tialization, and menu item, field, key, 
column, and scroll activations. 

Most vendors are working to pro¬ 
vide the high power of ESQL without 
the difficulties of procedural code; Re¬ 
lational Technolog\^ has an excellent 
approach with ABF and ingres/4GL. 
Applications-By-Forms (ABF), accessed 
from the ingi^s main menu, is a com¬ 
plete development environment that 
provides integrated and coordinated 
use of ail INGRES features for writing, 
testing, and running applications. These 
features are system catalog, data, forms 
(QBF default and ingresmgl custom¬ 
ized), forms editor (mfred), Ingres 
modules and languages (SQL or 
QUEL), Report Writer, various files, a 


text editor of choice, C interface, and 
testing and compilation facilities. 

Applications in Ingres are combi¬ 
nations of procedures and frames that 
are created, maintained, tested, and 
compiled within ABF. Frames consist of 
forms, menus, and operations triggered 
from the menu, while procedures are 
4GL routines that do not involve forms. 
QBF frames have default forms, menus, 
and operations (Append, Retrieve, and 
Update) generated by the system (see 
photo 2). For simple database opera¬ 
tions, QBF frames can be incorporated 
directly into applications, simplifying 
development considerably. 

For advanced applications, forms 
and menu/operations can be custom¬ 
ized for frames, vifred can be used to 
customize forms and ingresmgl to cus¬ 
tomize menus and operations. User 
frames are customized with 4GL; they 
can display and manipulate data or 
provide menus from which other 
frames, Ingres modules (such as QBF 
or ISQL), a DOS shell, or 4GL proce¬ 
dures can be called. Report frames can 
be customized using ingi^s s com¬ 
mand-driven Report Writer. 
Application-By-Forms (ABF). The ABF 
facility is accessed either from the Ap¬ 
plications option of Ingres’s main menu 
or directly from DOS. Developers must 
already have a finalized design (data¬ 
base structure, functions, menus, and 
so on) for the application (see sidebar, 
“Normalizing Databases,’’ p. 95). In 
ABF, tables can be created by using 
SQL or the Tables utility, which is ac¬ 
cessible through ABF’s Define option. 
Views and indexes must be created 
with SQL and JoinDefs. Both ISQL and 
JoinDefs can be invoked from ABF 


through Ingres’s main menu. If ABF is 
called from DOS, the RTINGRES option 
on its menu can be used to switch to 
the INGRES menu. In photo 3, the bot¬ 
tom left-hand scrollable section on the 
ABF screen lists all frames created for 
PC Tech Jowmars editmgmt applica¬ 
tion. The right-hand section lists proce¬ 
dures. ABF maintains and displays crea¬ 
tion and modification dates of the ap¬ 
plication and each of its objects. 

Development involves an object- 
by-object, menu-driven sequence of 
operations whereby developers (1) de¬ 
fine an object by specifying its type 
(table, frame, procedure, or entire ap¬ 
plication), its name, a frame’s type 
(QBF, user, or report), the name of the 
form associated with a frame and, for 
QBF frames, specific options and pa¬ 
rameters; (2) invoke vifred to design or 
customize forms; (3) invoke a text edi¬ 
tor of choice to write 4GL code for 
user and report frames and for proce¬ 
dures; (4) execute an object to test it; 
(5) repeat steps 2, 3, and 4 until an 
object operates satisfactorily; and (6) 
compile an executable image of the 
application that can be run from DOS 
with the RUN4GL facility. 

Visual Forms Editor (vifred). An Ingres 
form displays top-ring menus, and con¬ 
sists of trim (labels and text that are 
not data) and data windows, which can 
have simple- or table-field format. 

VIFRED can be used to customize display 
attributes, initialization, validation 
checks, and cursoring for the form 
fields, all of which have defaults set by 
QBF for system-generated forms, vifred 
also can be used to design (from 
scratch) menu frames, whose sole func¬ 
tion is to provide menus, not display 
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or manipulate data, or frames whose 
forms are significantly different from 
those of the default. Custom menus 
and operations to be triggered from 
user forms can be developed with 4GL. 
QBF frames can use forms customized 
with viFRED, and user frames can oper¬ 
ate with QBF default forms, giving de¬ 
velopers considerable flexibility. 

With VIFRED, form customization is 
an entirely menu-driven process; devel¬ 
opers can create form objects (trim, 
simple, or table fields, or lines), delete 
them, edit field data windows and attri¬ 
butes, move them around on the form, 
order them in cursoring sequence, and 
save the form. The customization pro¬ 
cess begins either with a QBF default 
form or a blank form. 

The default form named booked 
(photo 2) was customized for PC Tech 
Journal's sample application. Photo 4 
shows the vifred screen used for edit¬ 
ing the volume field’s attributes. The 
screen has various entry, display, and 
cursoring options; field default values 
and validation checks, including an 
error message, can be set. Using the 
top menu options Next and Previous, 
users can move from field to field 
(separately for simple and table fields) 
and can apply the desired settings to 
each. See photo 5 for customization 
results. VIFRED is powerful, yet easy to 
use. Its data validation facilities would 
be strengthened by adding masking 
(pictures) and table look-ups. 



INGRES/4GL. To customize menus and 
operations for user frames and proce¬ 
dures in INGRES, developers can use in- 
GRES/4GL, a full function, nonprocedural, 
set-oriented application development 
language. Developers specify goals, not 
the steps to reach them, resulting in 
code that is easy to write and maintain. 
Sets of data, rather than single rows, 
can be manipulated at one time. 

INGRES/4GL is used primarily for 
controlling application flow and devel¬ 
oping custom menus and triggers that 
activate operations from forms when 
such operations are too involved for, 
or are not possible in QBF. Because 
JoinDefs can handle only two tables, 
4GL is required for simultaneous' main¬ 
tenance of more than two tables. 

Typically, a 4GL program has a 
form initialization section and menu/ 
field/key (activations) triggers, each 
containing one or more 4GL statements 
within a BEGIN IF ELSE END structure. 
Various 4GL statements exist for: 

• Form control (display mode, clearing, 
cursoring, help access, messaging 
and prompting, value assignments, 
and validation). 

• Flow control (initialization, activation, 
and calls of frames, procedures, In¬ 
gres modules, or a DOS shell). 

• Inquiry statements to retrieve values 
of status and system variables. 

• Database statements, which are ex¬ 
tended SQL statements to perform 
operations on the data. 


The 4GL code in PAIDED.OSQ 
(listing 1), for a user frame named 
paided, is used in the sample applica¬ 
tion for the query “How much did we 
pay per printed page for editorial in an 
issue, for articles that were not depart¬ 
ments?” It puts the form, also called 
paided, into query mode, and provides 
actions to be triggered by COST, 

CODE, DOS, and QUERIES and by the 
Esc key. The COST option triggers the 
query, composed of two SQL SELECT 
statements. The query is based on a 
master-to-detail JOIN of the Issues table 
with the v_paided view on the volume 
and number columns. The view is de¬ 
fined over selected columns in the 
nondepartment rows in the Articles 
table. The QUALIFICATION key word is 
an SQL extension for 4GL that gives the 
form QBE capabilities, allowing use of 
Boolean operators and pattern searches 
in the form’s fields. The Next submenu 
selection is then used to scroll through 
the multiple rows retrieved. 

The rest of the code is optional. 
The CODE menu option executes a 
HELPFILE statement to display the text 
file PAIDED.OSQ, which contains the 
4GL code for the form. This method is 
used to access custom help files in In¬ 
gres applications. The DOS option pro¬ 
vides access to DOS by calling a shell 
(SYSTEM), and the QUERIES option 
returns the user to the frame that 
called the paided frame (the queries 
menu frame). Pressing the Esc key 






FIGURE: Sample Tables After Normalization 




AUTHORS (900) 


ART-AUTH (396) 


ARTICLES (360) 





LNAME« 
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TITLE* 
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DEPT 

STATED 


FNAME* 
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1 
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ISSUES (36) 
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FIGURE 3! Sample Report 


15-AUG-1987 

Issue Page Count Report 

14:43:29 

Volume: 3 Number: 1 

Title 

Author(s) 

Ed 

List 

Best of Monitors 

Charles Stuart 

16 

2 

Fixing a Bug in Scientific Software 

Phillip Connolly 

2 

0 

Future Trends in COBOL 

Williams Johnson 

14 

2 

How to Use Fixed Disk Drives 

Allen Merrill 

8 

0 

Inner Workings of PL/1 

John Chan 

16 

6 

Interfacing to AT/370 

Alfred Burke 

12 

7 

Legal Implications of Pascal 

James Smith 

8 

0 

Manipulating BIOS 

Christopher Hagen 

6 

0 

Product Review: Modems 

Stanley Brown 

. 14 

7 

The State of Assembly Language 

Norman Walker 

10 

0 


Issue totals: 

106 

24 


Net pages: 

130 


For advanced reports, INGRES supplies Report Writer, which has its own com¬ 
mand language. A portion of the code that generated the report is in listing 4. 


moves the cursor to the menu. Photo 6 
shows the custom form, with the menu 
generated by this 4GL program. 

Another example demonstrating 
the power of 4GL is the UNLOADTABLE 
function for updating data from a table 
field. It can use the contents of a sys¬ 
tem variable called _STAT, storing the 
status of a row (new, unchanged, 
changed, or deleted) within an IF ELSE 
structure. For example, UNLOADTABLE 
could maintain the many authors in the 
Art_auth table per one article in the 
Articles table, as in the following code: 

’Maintain Names__In_Art’ = 

BEGIN 

UNLOADTABLE names (rowstat = 

_STAT) 

BEGIN 

IF rowstat = 1 /* undefined */ 

INSERT INTO art__auth (lname,fiiame) 
VALUES (-.names.lname, -.names.fhame); 
ELSEIF rowstat = 3 /* changed */ 

UPDATE authors 

SET Iname = :names.lname, fhame = 
:names.fhame; 

WHERE Iname = lartmnt.lname AND 
fhame = :artmnt.fname 
ENDIF; 

END; 

END; 

where lartmnt.lname and lartmnt.ftiame 
are hidden columns on the form that 
store data originally retrieved from the 
database, but now need to be updated. 
INGRES automatically executes a loop for 
each row in the data set, performing 
either the INSERT or the UPDATE state¬ 
ments from SQL. Users do not code 
any loops because of set processing 
and nonprocedurality. 

Procedures are also written in 4GL 
but they do not involve forms. Several 
procedures were used to create (and 
load from ASCII files) the tables in¬ 
volved in the PC Tech Journal applica¬ 
tion. Each procedure combined 
CREATE TABLE and COPY TABLE SQL 
statements, which require no screen 
displays and, thus, no forms. 

Code for one procedure, for the 
two article data tables (Articles and 
Art_auth), is given in ARTAUTH.OSQ 
(listing 2); The 4GL method of trigger¬ 
ing the procedure from the arttble 
menu frame using CALLPROC is shown 
in ARTTBL.OSQ (listing 3). 

Similar statements exist for invok¬ 
ing other frames (CALLFRAME), Ingres 
modules (CALL QBF), or a DOS shell 
(CALL SYSTEM). A parameter can be 
passed upon triggering or returning 
from such calls = ABF automatically 
attaches an OSQ extension to every 
4GL program file created with the EDIT 


option. Upon execution, these files are 
checked and parsed. Their SQL state¬ 
ments are converted to QUEL equiva¬ 
lents and saved as compilable source 
files with an .OSL extension. All .OSL 
files in an application can then be com¬ 
piled into one executable image file, 
bearing the extension .IMG. 

Testing, debugging, and compiling 
in ABF are sometimes tedious. Execut¬ 
ing one user frame or procedure 
causes ABF to parse all files in the ap¬ 
plication one by one; if any has errors, 
none can be executed. When errors are 
identified, ABF scrolls them on the 
screen. Users would have to be very 
fast in pressing Ctrl-S to stop scrolling 
long enough to read the messages 
one-screen at a time. 

Once an error is found, ABF usu¬ 
ally cannot digest the rest of the code 
so tliat the error list following the first 
error includes dummy errors stemming 
from the first, forcing users to deter¬ 
mine which are real. To debug 4GL 
code, developers must note the errors, 
use the Ingres EDIT option to switch to 
the text editor, correct the code in the 
.OSQ file, and then try again. 

PC Tech Journals compiled 
editmgmt application can be executed 
from the command line, as follows: 

C > RUN4GL pctj editmgmt mainmnu 

where pctj is the database name, 
editmgmt.img is the executable file 
compiled by ABF, and mainmnu is the 
start-up frame for the application. 
Start-up frames can be varied, allowing 
developers to control levels at which 
different users can enter applications. 

Several bugs were encountered in 
INGRES/4GL during development of the 
sample application that initially pre¬ 


vented compilation of several modules. 
However, Relational Technology pro¬ 
vided a diskette with corrections; it is 
part of the regular maintenance up¬ 
grade of INGRES for release in the 
fourth quarter 1987. 

Report Writer. Reports are produced in 
two ways. Simple table or view ad hoc 
reports are generated quickly by select¬ 
ing Tables from the main menu and 
then REPORT from the Tables screen. 

Custom-formatted reports are gen¬ 
erated using Report Writer, which has 
its own command language, entered 
from ABF. The design process is similar 
to that of user frames in 4GL. The user 
defines a report frame, then invokes 
the text editor to write report specifica¬ 
tions in the Report Writer’s own lan¬ 
guage for the frame. ABF saves the 
specifications in a text file with a .RW 
extension. These files are compiled 
into the database with the special utility 
SREPORT, available as an option on the 
report frame specification screen menu. 

Report Writer is powerful, the lan¬ 
guage used is obvious and intuitive, 
and it is unlikely to fail even during 
complicated reports. It primarily ma¬ 
nipulates and formats the output of 
SQL queries used to retrieve data. Run¬ 
time variables can be defined to 
prompt users for input values at execu¬ 
tion time; a special frame can even be 
designed for this purpose. ISSUPG.RW 
(listing 4) gives specifications for one 
report in the PC Tech Journal applica¬ 
tion. Note the $ preceding volume and 
number columns in the query: users 
are prompted for runtime values for 
these variables, and a report is gener¬ 
ated only for the issue specified. Figure 
3 shows part of the report’s first page 
generated by the specifications. 
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toll-free (800) SNA-3270 or (205) 633- 
3270 ext. 50. Telex: 701238. 


to 


X.25 NETWORK 
PUBLIC OR PRIVATE 


GATEWAY PC WITH 
INS X.25 GATEWAY 


1 ICOT NETWORK SYSTEMS, INC. 

The LAN Gateway People 
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RELATIONAL POWER 



INGRES, even with the added facilities (catalog and optimizer) provided by rela¬ 
tional data managers, performs much better than the average data manager. This 
indicates that the benefits of relational features outweigh the overhead involved. 


Despite its power, its preservation 
of set-processing by SQL queries, and 
its intuitive language, the Report Writer 
is not completely in tune with ingress 
relational productivity gains. It is not 
interactive, requiring that users manu¬ 
ally lay out and position the report be¬ 
fore using the commands to create a 
computerized layout. This is cumber¬ 
some, inconvenient, and unproductive 
and results in long specifications. The 
Report Writer is procedural in that it 
tells the system, step by step, how to 
format the report, rather than letting 
the system figure it out from an inter¬ 
active visual layout. 

Another difficulty with the Report 
Writer is that learning a third language, 
in addition to SQL and 4GL, is not at¬ 
tractive to users. Relational Technology 
offers an interactive Report-By-Forms 
(RBF) facility, which generates Report 
Writer code that users can customize 
for its non-PC implementations. It 
would be helpfril to users if Relational 
Technology were to add RBF to a fu¬ 
ture release of Ingres for PCs. 

INGRES offers several useful utilities. 
ADDINGRES loads local data managers 
into memory, ADDNET activates the in¬ 
gres/net interface to load remote data 
managers, and RMINGRES unloads data 
managers. HELPR and PRINTR display 
and print information about a database, 
CREATEDB and DESTROYDB create 
and destroy databases, and LISTDB lists 
all available databases. SYSMOD modi¬ 
fies all system catalog tables, repacking 
and reclustering data pages to speed 
query processing. This suggests that the 
MODIFY command can be used with 
the same results on user tables. 
INGBATCH -sql invokes the SQL batch 
processor; COPYDB, COPYAPP 
(OUT/IN), COPYFORM, and COPYREP 
are used to transfer databases, applica¬ 
tions, forms, and reports between In¬ 
gres systems. Each of these utilities can 
be tuned to various coriimand line 
flags. The ADDINGRES, command for 
example, allows users to reallocate 
memory among various internal uses to 
enhance performance. 

IMMENSE POTENTIAL 

PC Tech JoumaTs sample application, 
designed to test the full power of PC 
data managers, barely scratches the sur¬ 
face of the power of Ingres 5.0. A 
mainmnu frame was developed for the 
application, with options triggering 
menus for QUERIES, REPORTS, 
BENCHMARKS, and TABLES mainte¬ 
nance. The application is a combination 
of QBF and user frames and proce¬ 
dures. Some user frames are menu 


frames (like the main menu), which 
are used to control the flow of frames 
in the application. 

Developing the application in In¬ 
gres was easy with the exception of 
table maintenance. The difficulty there 
is due to the lack of referential integ¬ 
rity, a common omission by all rela¬ 
tional vendors. The table maintenance 
part of the application requires han¬ 
dling of multiple tables; in the case of 
article data, for example, simultaneous 
maintenance of the Art_auth and 
Articles tables must be designed with 
validation look-upp on the Authors and 
Issues tables. The burden on the devel¬ 
oper is not coding this in ingresmgl, 
but in figuring out all possible table 
relationships that can affect data con¬ 
sistency at update. Support of referen¬ 
tial integrity at the data manager level 
would eliminate this effort, speed up 


development, and avoid likely errors. It 
would also mean that integrity con¬ 
straints need not be repeated in multi¬ 
ple queries and applications, an unpro¬ 
ductive redundancy with negative rami¬ 
fications when constraints change. 

The results of PC Tech JoumaTs 
benchmarks are shown in figure 3. In 
all tests, INGRES performed substantially 
better than the average of all data man¬ 
agers tested to date. These results are 
impressive, considering that relational 
data managers such as Ingres are taking 
over programming functions from de¬ 
velopers and are performing functions 
in the background (catalog use and 
maintenance and query optimization), 
which nonrelational and relational-like 
systems do not have. Despite this over¬ 
head, INGRES performs better tlian prod¬ 
ucts that do not have these facilities. To 
achieve equivalent performance, other 
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RELATIONAL POWER 


relational data managers might require 
tuning by users or developers, involv¬ 
ing them in complex physical access/ 
storage management that is foreign to 
most PC users. Ingres also could be 
tuned for better performance than the 
benchmarks show. 

INGRES for PCs has combined main¬ 
frame capabilities with an excellent 
menu-driven interface that PC users 
have come to expect. Its effective use 
of the PC architecture within the DOS 
640KB memory limitation is quite im¬ 
pressive. INGRES for PCs ingeniously 
preserves application portability, is fast, 
and avoids the clutter of large-systems 
complexity. Its tools—ABF, vifred, in- 
GRES/4GL, QBF, and ISQL—are all pow¬ 
erful and easy to use. 

Although limited memor^^ slows 
loading modules and prevents some 
SQL features (security, transactions, 
journaling, integrity) from being sup¬ 
ported on the stand-alone PC, these are 
minor problems. The PC product has 
an important role in ingress network 
and distributed database systems. 

All features incorporated as no-op 
instructions in Ingres applications writ¬ 
ten on the PC will be executed when 
the application runs on a server having 
an INGRES implementation that supports 


them. Relational Technology easily 
could add the remaining SQL features 
because a sound architecture is already 
in place. Given the coming larger 
memory of OS/2 and the speed of 
80386-based machines, Ingres for PCs 
has immense potential. 

Some minor adjustments could 
make this excellent product even bet¬ 
ter. For example, the ingres/sql should 
be complete and standardized by in¬ 
cluding the ALTER table command and 
eliminating restrictions, as well as the 
QUEL residuals, botli internal and syn¬ 
tactic. Rather than requiring users and 
developers to change storage types 
using MODIFY, it would be better to 
rely on the system to decide on struc¬ 
ture modification and execute it. 

Relational Technology (and its 
competitors) should implement refer¬ 
ential integrity. Because it is critical for 
users, the first vendor supporting it will 
have a considerable edge in the mar¬ 
ket. The system catalog also should be 
standardized and made more accessible 
to users; an interactive reporting facility 
is desirable; and complete catalog in¬ 
formation should be accessible to users 
in an understandable form. 

Code-generating capabilities 
should be added: Tables and QBF 


could generate SQL and 4GL code that 
users could customize, giving Ingres 
(with one stroke) application-genera¬ 
tion capabilities. 

The full SQL-based Ingres 6.0, with 
improved memory management, is 
slated for release in the second quarter 
of 1988. Relational Technology has a 
reputation for technical excellence and 
reliability; most of the recommended 
adjustments are relatively easy to add, 
and the product’s existing relational 
foundation is strong. 

Relational data managers and SQL 
are gradually imposing themselves on 
the market. Because of this, serious 
application developers who desire con¬ 
nectivity, portability, and high perfor¬ 
mance, and who need a powerful, 
easy-to-use development tool with an 
insured growth path cannot afford to 
ignore Ingres on the PC. Relational 
Technology’s new focus on distributed 
database technology further emphasizes 
the need for a complete SQL-based re¬ 
lational data manager for the PC. US® 


Fabian Pascal is a Washington, DC, micro¬ 
computer' analyst, specializing in SQL and 
relational technolog;}> on the PC. He con¬ 
sults, lectures, and teaches, and contributes 
to PC and data marmget' publications. 


USTINGl: PAIDED.OSQ 


'[Esc)' (EXPLANATION= 'Menu Key') = 

BEGIN 

INITIALIZE = 

BEGIN 

MODE QUERY; 

RESUME MENU; 

END 

U$TING2: ARTAUTH.OSQ 

END 



•COST' (EXPLANATION= ‘Cost of Editorial Page') = 


PROCEDURE cr_art () = 

BEGIN 


BEGIN 

paided = SELECT volume, number 


CREATE TABLE articles (volune INTEGER!, 

FROM issues 


number INTEGER!, 

WHERE QUALIFICATION (volume = volume, number = number) 


category VCHAR(!7), 

cost = SELECT paid, pages, edpay = paid/pages 


dept VCHAR(2!), 

FROM v_paided 


title VCHAR(60), 

WHERE volume = :volume AND number = :number 


comm VCHAR(!), 

BEGIN 


received DATE, 

'NEXT' (EXPLANATION = 'Next Issue') = 


epages INTEGER!, 

BEGIN 


Ipages INTEGER!, 

NEXT; 


payment MONEY, 

END 


bonus MONEY) 

'QUIT' (EXPLANATION = 'End Query') = 


COPY TABLE articles (volume=VCHAR(0)C0MMA, 

BEGIN 


number=VCHAR(0)COMMA, 

ENDLOOP; 


category=VCHAR(0)COMMA, 

END 


dept=VCHAR(0)COMMA, 

END; 


title=VCHAR(0)COMMA, 

CLEAR FIELD ALL; 


comm=VCHAR(0)COMMA, 

END 


received=VCHAR(0)COMMA, 

'CODE' (EXPLANATION= 'View Code - this Frame') = 


epages=VCHAR(0)COMMA, 

BEGIN 


1 pages=VCHAR(0)COMMA, 

HELPFILE '4GL Code - Fees per Editorial Page' 


payment=VCHAR(0)C0MMA, 

'\ingres\abf\pctjXpaided.osq'; 


bonus=VCHAR (0)NL) 

END 


FROM "ararticles.con" 

'DOS' (EXPLANATION= 'DOS Shell') = 



BEGIN 


MODIFY articles TO CBTREE UNIQUE ON volume, number, title 

CALL SYSTEM; 



END 


CREATE TABLE art_auth (volume INTEGER!, 

'QUERIES' (EXPLANATION= 'Queries Menu') = 


nunber INTEGER!, 

BEGIN 


title VCHAR(60), 

RETURN; 


Iname VCHAR(!8), 

END 


fname VCHAR(!2)) 
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“How to protect your software 
by letting people copy it” 

By Dick Erett, President of Software Security 



Inventor and 
entrepreneur, 
Dick Erett, 
explains his 
company’s 
view on the 


protection of intellectual 
property._ 


“A 


crucial point that 
even sophisticated 
software develop¬ 
ment companies and the 
trade press seem to be miss¬ 
ing or ignoring is this: 
Software protection must 
be understood to be a 
distinctively different 
concept from that com¬ 
monly referred to as 
copy protection. 
Fundamentally, software 
protection involves devising 
a method that prevents 
unauthorized use of a 
program, without restricting 
a legitimate user from 
making any number of 
additional copies or prevent¬ 
ing program operation via 
hard disk or LANs. 

Logic dictates that mag¬ 
netic media can no more 
protect itself from misuse 
than a padlock can lock itself. 

Software protection must 
reside outside the actual 
storage media. The technique 
can then be made as tamper 
proof as deemed necessary. 

If one is clever enough, 
patent law can be brought 
to bear on the method. 

Software protection is at 
a crossroads and the choices 
are clear. You can give 
product away to a segment 



Hard Disk Installation : Simply copy program disk 
10 hard disk using DOS Command- Copy A:*.* C: 


'rogram Back-ups i You may make as many copies o1 
the program diskette as you wish. 


Data Back-ups : Use normal back-up and restore 
commands, including backing up sub-directories containing 
program files. 

Networks : This product may be 
»wofks. Follow the same installation 
im page 102 of this manual The Block 
with the normal operation of any 



Soon all software installation procedures will be as straightforward as this. 
The only difference will be whether you include the option to steal your 
product or not. 


of the market, or take a 
stand against the theft of 
your intellectual property. 

.. giving your software 
away is fine ... ” 

We strongly believe that 
giving your software away 
is fine, if you make the 
decision to do so. However, 
if the public’s sense of ethics 
is determining company 
policy, then you are no 
longer in control. 

We have patented a device 
that protects your software 
while allowing unlimited 
archival copies and unin¬ 
hibited use of hard disks and 
LANs. The name of this 
product is The BLOCK""” 

The BLOCK is the only 
patented method we know 
of to protect your investment. 
It answers all the complaints 
of reasonable people con¬ 
cerning software protection. 


In reality, the only people 
who could object are those 
who would like the option 
of stealing your company’s 
product. 

''...eliminating the ratio¬ 
nale for copy-busting... ” 

Since The BLOCK allows 
a user to make unlimited 
archival copies the rationale 
for copy-busting programs 
is eliminated. 

The BLOCK is fully pro¬ 
tected by federal patent law 
rather than the less effective 
copyright statutes. The law 
clearly prohibits the produc¬ 
tion of work-alike devices 
to replace The BLOCK. 


The BLOCK attaches to 
any communications port of 
virtually any microcomputer. 
It comes with a unique 
customer product number 
programmed into the circuit. 

The BLOCK is transpar¬ 
ent to any device attached to 
the port. Once it is in place 
users are essentially unaware 
of its presence. The BLOCK 
may be daisy-chained to 
provide security for more 
than one software package. 

Each software developer 
devises their own procedure 
for accessing The BLOCK 
to confirm a legitimate user. 
If it is not present, then the 
program can take appro¬ 
priate action. 

"...possibilities... 
limited only by your 
imagination...” 

The elegance of The 
BLOCK lies in its simplicity. 
Once you understand the 
principle of The BLOCK, 
hundreds of possibilities will 
manifest themselves, limited 
only by your imagination. 

Your efforts, investments 
and intellectual property 
belong to you, and you have 
an obligation to protect 
them. Let us help you safe¬ 
guard what’s rightfully yours. 
Call today for our brochure, 
or a demo unit.” 


Software 

wcurity inc. 

870 High Ridge Road Stamford, Connecticut 06905 
203 329 8870 
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COPY TABLfe art_auth (volume=VCHAR<0)COMMA, 


.PRINT CURRENT_TIME 

number=VCHAR(0)COMMA, 


.NEWLINE 

title=VCHAR(0)COMMA, 


.CENTER 

lname=VCHAR(0)COMMA, 


.PRINT "Issue Page Count Report" 

fname=VCHAR (0)NL) 


.NEWLINE 2 

FROM "a:art_auth.con" 


.IF NOT BREAK (number) .THEN 



.LEFT 

•MODIFY art_auth TO CBTREE UNIQUE ON volume, nuirfjer, title, Iname, fname 


.PRINT "Volume: ",volume (12) 

END 


.TAB 17 .PRINT "Number: "number (12), " (cont.)" 



.NEWLINE 

USTING3: ARTTBL.OSQ 


.ELSE 

.NEWLI'NE 

•CREATE' (EXPLANATION^ 'Create, Load and Index Tables') = 


.ENDIF 

BEGIN 


.FOOTER PAGE 

CALLPROC cr art; 


.IF NOT BREAK (number) .THEN 

END 


.CENTER .PRINT "* This issue continued on following page *" 

•MAINTAIN' (EXPLANATION= 'Maintain Tables') = 


.NEWLINE 2 

BEGIN 


.ENDIF 

CALLFRAME artmnt; 


.CENTER .PRINT PAGE_NUMBER 

END 


.HEADER NUMBER 

'CODE' (EXPLANATIONS 'View Code - this Frame') = 


.NEED 5 

BEGIN 


.NEWLINE 

HELPFILE 'AGL Code - Articles Tables Menu' 


.LEFT 

'\ingres\abf\pctjXarttbl.osq'; 


.PRINT "Volume: ",volume (12) 

END 


.TAB 17 .PRINT "number; "number (12) 

'DOS' (EXPLANATIONS 'DOS Shell') s 


.NEWLINE 

BEGIN 


.UNDERLINE 

CALL SYSTEM; 


.WITHIN title 

END 


.TOP 

'TABLES' (EXPLANATIONS 'Tables Menu') s 


.LINESTART 

BEGIN 


.PRINT "Title" 

RETURN; 


.END WITHIN 

END 


.WITHIN name 

'[Esc)' (EXPLANATIONS tMenu Key') = 


.TOP 

BEGIN 


.LINESTART 

RESUME MENU; 


.PRINT "Author(s)" 

END 


.END WITHIN 
.WITHIN epages 



.TOP 

USTING4: ISSUPG.RW 


.LINESTART 

.PRINT "Ed" (+C4) 

.NAME pgcount 


.END WITHIN 

.QUERY SELECT * 


.WITHIN Ipages 

FROM v_rep1 


.TOP 

.SORT volune, number, title, epages, Ipages 


.LINESTART 

.PAGELENGTH 66 


.PRINT "List" (+C4) 

.ULCHARACTER "-» 


.END WITHIN 

.HEADER REPORT 


.NEWLINE 

.FORMAT title (B60) 


.NOUNDERLINE 

.FORMAT name (C30) 


.FOOTER nuirtaer 

.FORMAT epages ('B4) 


.NEWLINE 

.FORMAT Ipages (B4) 


.TAB 78 .PRINT "Issue totals:" 

.TAB +3 .PRINT SUMU(epages) (+F4.0) 

.POSITION title (1,60) 


.TAB +1 .PRINT SUMU(Ipages) (+F4.0) 

.POSITION name (62,30) 


.NEWLINE 

.POSITION epages (94,4) 


.TAB 81 .PRINT "Net pages;" 

.POSITION Ipages (99,4) 


.TAB +6 .PRINT (SUMU(epages)+SUMU(Ipages)) (+F4.0) 

.NEWLINE 

.NEWLINE 2 


.HEADER TITLE 

.LEFT 


.TFORMAT title (C60) 

.PRINT CURREN7_DATE 


.TFORMAT epages (F4.0) 

.RIGHT 


.TFORMAT Ipages (F4.0) 

.PRINT CURRENT^TiME 


.DETAIL 

.NEWLINE 


.NEED 2 

.CENTER 


.WITHIN title 

.PRINT "Issue Page Count Report" 


.LINESTART 

.NEWLINE 2 


.PRINT title 

.FOOTER REPORT 


.END WITHIN 

.NEWLINE 


.WITHIN name 

.TAB 77 .PRINT "Report totals:" 


.LINESTART 

.TAB +3 .PRINT CUMULATIVE SUMU(epages) (+F4.0) 


.PRINT name 

.TAB +1 .PRINT CUMULATIVE SUMU(Ipages) (+f4.0) 


.END WITHIN 

.NEWLINE 


.WITHIN epages 

.TAB 81 .PRINT "Net pages:" 


.LINESTART 

.TAB +6 .PRINT (SUMU(epages)+SUMU(Ipages)) (+F4.0) 


.PRINT epages 

.NEWLINE 


.END WITHIN 

.HEADER PAGE 


.WITHIN Ipages 

.NEWLINE 2 


.LINESTART 

.LEFT 


.PRINT Ipages 

.PRINT CURRENT_DATE 


.END WITHIN 

.RIGHT 


.NEWLINE 
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PC BRAND SPEAKS YOUR LANGUAGE 


CLIPPER From Nantucket 

Compile dBASE for Speed, Protection 

C lipper TM turns lumbering dBASE® 
into a speed dMON with benefits 
bobbing in its wake: your source code is 
submerged from public view, you can 
distribute your compiled application with¬ 
out royalties, and your customers don’t 
even need copies of dBASE! The Spring 
'87 Clipper offers index files compatible 
with dBase 111 Plus, and networking capa¬ 
bilities to run compiled programs on ma¬ 
jor networks supporting DOS 3.1 with no 
restrictions on niurfiDer of users. Clipper 
offers arrays, menu-building commands, 
user-defined functions, context-sensitive 
help techniques for applications, a de¬ 
bugger, and it supports Expanded Mem¬ 
ory. It goes well beyond dBASE with 
1,024 fields per data base and 2,048 
active memory variables. 

Clipper has the power to save and re¬ 
store multiple screens to and from mem¬ 
ory variables. You can also create over¬ 
lays, call object modules compiled in other 
languages, and create function libraries 
to link with your applications. Power and 
flexibility make it the #1 dBASE compiler. 
List: $695. PC Brand: $375. 

McMAX/Vo/n Nantucket 
Like dBASE for the Macintosh 

M cMaxTM is like running dBASE on 
the Macintosh. It combines an 
easy-to-use menu-driven ASSIST mode 
using the Mac interface, an interactive 
command mode like dBASE at the dot 
prompt, and an application programming 
lan^age fully compatible with dBase III. 

It gives you the power to create dBASE 
language applications on the Macintosh 
and transfer back and forth to the IBM® 
world. McMax accommodates up to 16 
million records, 32,000 characters per 
record, 255 characters per field, and up 
to 32 files open concurrently. No copy 
protection. List: $295, PC Brand: Call. 


dBASE AT THE SPEED OF C 

dBx Tiranslates dBASE Applications to C 


You dBASETM programmers know what 
an expressive and readable language 
dBASE is. It’s a very comfortable devel¬ 
opment environment. But the price is de¬ 
based performance. Even compiled 
dBASE doesn’t offer the speed that some 
users require these days. The kind of 
speed offered by software written in the 


dBC Identical dBASE m 
Plus Files Using C 

d BCTM is a series of C libraries from 
Lattice which creates, accesses and 
updates files identical to those of dBASE 
itself. So dBASE can read and update the 
files too. 

What for? It means both C and dBASE 
applications can operate on the same 
data bases interchangably. It means C 
programmers can interface with the big 
market of dBASE users out there, yet 
side-step the dBASE language. It means 
dBASE applications can now be linked to 
the universe of C libraries and tools to 
add windows, graphics, statistical analy¬ 
sis, all the things dBASE cannot do. It 
means the speed and power of C to im¬ 
press clients accustomed to dBASE! 

dBC’s functions parallel all dBASE’s file 
handling commands, many decomposed 
to permit direct data manipulation. Our 
versions of dBC mimic file formats for 
dBASE II and III and now dBASE III Plus 
makes your programs network ready!... 
as many stations as a network allows. 
Hands-off mode handles record and file 
locking and unlocking automatically. 
Close in functions give you direct lock/ 
unlock control. 

Supports all four memory models. 
dBASE II. III.. .Ust: $250, Curs: $195. 
dBASE III Plus...List; $750, Curs: $595. 
Pay double and you get source too! 


BTRIEVE B-tree File Manager Plus Add Ons 

less accesses. Files may have up to 24 in¬ 
dexes: fixed record length to 4090 char¬ 
acters: variable length to 64k: indexes up 
to 255 characters: files of 4 billion bytes. 

List; $245, Us: $195. Network Version 
List: $595, Curs Cnly: $465. Ask about 
Xtrieve for Btrieve file inquiry, Rtrieve for 
report writing. For any network that sup¬ 
ports the MS-DCS 3.1 file sharing function. 


If networks are on your horizon, betting 
your future on Btrieve as the one file man¬ 
ager for your C, Pascal, BASIC, and 
CCBCL projects looks like a smart move. 
Reason? Novell bought Btrieve’s creator. 

Btrieve’s function library takes complete 
charge of all file creation, indexing, read¬ 
ing, writing, insertion, deletion, space 
recapture, forward and backward search¬ 
ing. Finds any key in a million in four or 


PANEL PLUS 

Library Source Code Gives It Complete Portability 

own help and error message, can be 
told to accept certain characters, or to 
match a picture, and to check data 
after entry—proper dates, number 
ranges, etc.—using Panel’s or your own 
validation routines. You can add your 
routines to Panel’s test utility because 
even it comes as source. Fields are ac¬ 
cessed in any order and control reverts 
to your application program after each 
field for choice of action. 

For past Panelists, the new version has 
smaller and faster field and screen 
functions, tighter granularity, and an en¬ 
hanced, reworked library. Major tool 
for the serious developer. List: $495, 

PC Brand: $395. 


There are no end of tools for screen 
design and data entry, but none quite 
like Panel Plus. Design a screen under 
program control, use Panel’s Utility to 
"run" and test it field by field, then 
pass it to Panel’s code generator which 
delivers C source code. Options style 
the code to your compiler’s liking, and 
you can of course do what you like to 
fte source afterward. The code calls 
Panel Plus’s function library, but now 
the library comes in source, so every¬ 
thing produced is highly portable. Not 
like other screen managers delivered 
as object libraries and which leave you 
to write the detailed code. 

Panel Plus will operate in graphics 
mode via interfaces to graphics prod¬ 
ucts it supports and can utilize the 
EGA’s 43-line screen. Low-level I/O 
functions adapt it to various keyboards, 
screens, operating systems. 

Panel’s newest incarnation has every 
imaginable feature. A single screen de- 
si^ can have 1000 fields stacked as 
visual overlays up to 127 levels deep or 
as pop-ups. Groups of fields can be 
moved between levels. Screens can be 
output as compilable code or stored on 
disk for loading at run-time. Each field 
can be boxed, colored, multi-row, word¬ 
wrapped, and scrolled horizontally and 
vertically if larger than its on-screen 
view aperture. It can be assigned its 


C language. The answer is dBxTM 

dBx translates dBASE to C. It offers you 
a major competitive advantage over the 
next dBASE programmer: Keep writing 
in dBASE. Take every application all the 
way to completion. Then use dBx to 
translate them top to bottom to C! 

Other advantages: C is portable, even 
to other operating systems like UNIX/ 
XenixTM. Td the Macintosh or Amiga. 
dBx gives your applications a passport to 
places dBASE cannot go. 

Has its own file manager for single 
user, but links to major C file managers— 
c-tree and dBC—for compatibility with 
dBASE files or multi-user support. We 
have everything you’ll need, including 
good advice. List: PC Brand: 

dBx $ 350 $ 299 

with Library Source $ 550 $ 469 

with Full Source Code $1500 $1282 


SUPER SOURCE 

Aldebaran’s Source Print 

Author Alan Simpson writes "the best 
overall debugging technique is to draw 
lines to connect all the IF and DO 
WHILES etc. with their ENDIFs and END- 
DOs. Then use a pencil to"—Well, 
thanks, Alan, but we’ll use Source Print 
instead. It draws those vertical lines to 
connect the beginnings and endings of 
structure in a vivid display of your pro¬ 
gram’s organization. It can print your pro¬ 
grams with page numbers, headings, line 
numbers, indent automatically, throw in a 
table of contents and cross-reference in¬ 
dex. "Occasionally a utility comes along 
that makes a pro^ammer’s life much 
easier. Source Print is such a program" 
says PC Magazine. List: $75, Ours: $60. 

.. .add Tree Diagrammer 

Tree Diagrammer prints an organization 
chart of your program’s structure show¬ 
ing the hierarchy of function, procedure, 
and subroutine calls. Shows at a glance 
what routines call each other for clearer 
debugging. Every shop should have this 
important documentation tool. List: $55, 
Ours: $45. 


1 even fry salesperson lor 1 

I yo ur buying fr o"’’ 

C-W0RTHY'^"^'^"'’®'°~ 

INTERFACE LIBRARY 

T he C-Worthy TM Interface Library 
wraps an entire user interface 
around your application. Its full power 
can be summoned by only a few high 
level calls. Sound exaggerated? A single 
function call can set up a complete text 
editor in a screen window. Recently ac¬ 
quired by Solution System, over 600 
pages of Documentation, Turbo and 
Quick C version and a complete Inter¬ 
face Library have been added. 

•High level calls pop menus and scroll¬ 
able choice lists to the screen, restoring 
the background when dismissed. 
•Windowing facilities open portholes of 
up to screen size for viewing virtual 
screens larger than the physical screen. 

• Full context-sensitive help screen man¬ 
agement takes over these chores and 
error messages. Automatic routines inter¬ 
rupt with pageable text windows explain¬ 
ing what to do next. 

Novell found it "played a key role and 
accelerated development" in making its 
NetWareTM utilities easier for users. In¬ 
genious demo; call for it. 

Ask for: List; PC Brand; 

C-Worthy $195 Call 

with Forms Library $295 Call 


BASTOC BASIC Into c 

For a trifling price, BASTOCTM moves 
truckloads of BASIC code over to C. It’s a 
translator which takes in Microsoft Ex¬ 
tended BASIC and emits pure K&R C for 
Microsoft or Lattice. Structures even con¬ 
voluted BASIC code. Optimized to dra¬ 
matically reduce execution time. Dyna¬ 
mic string allocation ends BASIC’s cata¬ 
tonic halts for garbage collection. Huge 
worksaver. List: $495, Us: $399. 


POLYTRON VERSION CONTROL 

Source Code Control for Any Language 


PVCS allows programmers, project 
managers, librarians and system ad¬ 
ministrators to control the proliferation 
of revisions and versions of source 
code in software systems. Independ¬ 
ent programmers, the leadmg soft¬ 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 com¬ 
panies rely on PVCS to store and re¬ 
trieve multiple revisions of text. It 
maintains a complete history of revi¬ 
sions as an "audit trail", generates 
status reports, and uses intelligent 
"difference detection" to minimize 
disk space for each new version. 

On Corporate and Network PVCS si¬ 
multaneous changes to a module are 
merged into a single new version. If 
changes conflict, the user is notified. 
The "Logfiles" used to track changes 
are interchangeable between any 
PVCS product. 


Corporate PVCS is for multiple pro¬ 
grammers. It includes "branching" to 
maintain code when programs evolve 
on multiple paths. Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS, but excludes mul¬ 
tiple programmer features. Network 
PVCS is the Corporate version for 
LANs. File locking and security levels 
can be tailored to each project. 

PolyMake Still using a prehistoric 
Make? Step up to PolyMake. the most 
popular and powerful Make utility. 

Most flexible macros of any Make. 

Now integrated with PVCS and Poly- 
Librarian for faster performance and 
precise configuration management. 

Ask for; List PC Brand: 

Personal PVCS $149 $109 

Corporate PVCS $395 $309 

Network PVCS Call CaD 

PolyMake $149 $109 


Payment: We honor MasterCard. Visa, American 
Express (no surcharge), checks in advance, or 
funds wired to PC Brand, do Chemical Bank. 126 
East 86 St.. New York. Account 034 016058. COD 
(U S. only) for cash, money order, certified check 
(no fee). NY State, add sales tax. Purchase orders 
accepted from larger corporations and institutions 
at our discretion if you agree to net 30 days plus 2% 
a month late penalty thereafter. 

Shipping & Handiing: U.S.; UPS Surface: 1st 
product $6. each addT$3. UPS 2nd Day Air; 1st 
product $10. each add'l $4.50. U PS Next Day Air or 
Federal Express 1-2 Day Air; 1st product $18. each 
add’l $6. FedEx Next Day 10 AM; 1st product $28. 
each add’l $7. International: Charges vary by 
destination and carrier. $10 per shipping container 
for export forms. Air parcel post at your risk beyond 
collected insurable amount. 

CIRCLE NO. 233 ON READER SERVICE CARD 


For Orders or Literature, Call Us at.... 

800 PC-BRAND 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y 10011-4311 
Ttelex: 667962 (SOFT COMM NYK) 


PC BRAND 

Prices, terms, and specifications subject to change without notice. 











PROGRAMMING PRODUCTIVITY TOOLS 


BRIEF Is Anything But. 

A Whopper of an Editor 

With a name that belies its thoroughness, 
BriefTM has every feature you've ever 
contemplated for your editor-in-chief. 

Text in multiple buffers is scrolled 
through one or more windows you open, 
close, resize. A text buffer may be called 
to different windows to view two areas at 
once. A change in one changes both. Text 
blocks may be marked for printing, writ¬ 
ing to files, movement to scrap buffers for 
cut and paste into other buffers, with as 
many "undo" levels as you want. 

Brief.has text search Unities rivaling 
"grep", with wildcards for matching and 
indifference to intervening characters. 

If you use Lattice, C86TM, or Wizard, and 
have 320k, you can compile your C pro¬ 
gram without ever leaving Brief It finds 
the lines with errors, and marches you 
through the text for repairs. 

Parts of Brief were written with its own 
easy-reading Lisp-like macro language 
which has structure, conditionals, loops. 

' ‘Simply the best text editor you can buy'', - 
DvorakInfoworld. (Needs 192k.)List; $195, 
PC Brand: CaU. 


C-TREE&R-TREE 

B-Tree File Manager Now Has Report Generator 


c-tree: The only major b-tree file manager 
with'network support in the standard low- 
cost version, c-treeTM gives you record¬ 
locking routines for DOS 3.1/3.2, UNIX 
and XENIX, and it even comes in C source 
code, yet there are no royalties. Source 
sticks to K&R, so C-tree is portable. Tfests 
in many environments prove it. 

Permits any number of keys for a data 
file—alpha, numeric, even floating point. 
Handles files with varied record lengflis, 
multiple keys in one index file. Both high 
level and decomposed functions. It's the 
works. 

r-tree: Adds the ability to produce ad 
hoc reports from files maintained by 
c-tree (v. 4.1 and up). Link a file descrip¬ 
tion to toe r-treeTM library, and use any 
text editor to write report scripts with no 
further C coding. Reports can access data 
in several files, select on criteria, join 
findings into new logical records, sort 
them, calculate new fields and columns, 
tabulate by control breaks. Comes in 
source, same portability as c-tree, and fits 
any compiler. 


List: Ours: Combined: 

c-tree: $395 $329 $541 

r-tree: $295 $245 


WINDOWS 
for DATA 

M^Soft Windows Compatible 

"Only one package can be easily recom¬ 
mended" said Computer Language Qune 
'87) reviewing nine window and data entry 
products for C. Complete field level func¬ 
tions specify prompt string, field length, 
data type, screen location, picture, target 
variable, entry rules, help messages, 
even functions to call for validation once 
data keyed in. 

Windows for C is a subset. No data entry 
but all windowing functions. Unlimited 
windows can be made either to pop up 
or permanently overwrite toe screen, 
scroll and highlight lists vertically and 
horizontally. Specify Compiler. Windows 
for Data; List $295, Ours$259. Windows 
for C: List $195, Here $149. 


ESSENTIAL C 
UTILITY UBRARY 

400 Functions, 30c Each 

You've probably seen toe speed and 
power of Essential's C function library 
without knowing it. Software greats have 
been using it for some time to give 
today's top products pizazz and panache. 

Now grown to 400 funaions Essential 
produces pop-up menus, saves and re¬ 
stores screens and windows to disk or 
memory in as little as 1/lOth second, and 
claims the fastest video output available. 
Library has 50 business graphics func¬ 
tions, 40 string handlers, 28 functions for 
printers, 18 for mice, 11 for time and date, 
DOS interface functions for disk error trap¬ 
ping, directory and file creation and man¬ 
agement, lots more. Everything in source, 
including sample programs. We have ver¬ 
sions with pre-built libraries for the well- 
known C compilers, and a source code 
librarian is supplied for rolling your own. 



List; PC Brand; 

C Utility Library 

$185 

$119 

Essential Graphics 

$250 

$183 

Essential Communications 

$185 

$125 

with Breakout Debugger 

$250 

$189 


Shopping List for the Power Workbench 


ARITY PRODUCTS 

Arity Combination Package. 

Expert System Development Pkg. 

File Interchange Toolkit. 

PROLOG Compilers Interpreter. 

Screen Design Toolkit. 

SQL Development Package. 

Arity PROLOG interpreter. 

Arity Standard Prolog. 

Al-EXPERT SYSTEMS 
EXSYS Development Software by EXSYS.. 

EXSYS Runtime System. 

Insight 2+ by Level Five Research . 

AI-LISP LANGUAGE 

IQCLISP by Integral Quality . 

IQLISP by Intearal Quality . 

Microsoft LISP Common LISP . 

TransLISP from Solution Systems . 

TransLISP PLUS from Solution Systems .. 

AI-PROLOG LANGUAGE 
APT Active Prolog Tutor from Solution Sys. 

Prolog-86 from Solution Systems . 

Prolog-86 Plus from Solution Systems .... 

Turbo PROLOG by Borland Int’l . 

Turbo PROLOG Toolbox by Borland Int’l ... 

ASSEMBLERS A DEBUGGERS 
Advanced Trace-86 Morgan Debugger .... 
C-Sprite Debugger by Lattice, source level . 
Microsoft Macro Assembler with Utilities . 
PASM86 by Phoenix, Macro Assembler ... 
Periscope I Debii^er...The Periscope Co. . 
Periscope II with NMI Breakout Switch ... 

Periscope ll-X software only . 

Periscope III with Advanced Board...New.. 
BASIC LANGUAGE 

Microsoft BASIC Interpreter /or XEA//X.... 

Microsoft QuickBASIC Compiler..3.0. 

BORLAND PRODUCTS 

Reflex & Reflex Workshop. 

Reflex Data Base System. 

Reflex Workshop. 

Turbo Basic...New. 

Turbo C Compiler... New. 

Turbo Lightning. 

Turbo Pascal &Tutor...New. 

Turbo Pascal with 8087 & BCD . 

Turbo PROLOG Compiler. 

Turbo PROLOG Toolbox. 

Turbo Tutor. 

C COMPILERS 

C88 PLUS by Computer Innovations...New. 

Lattice C Compiler from Lattice . 

Let’s C Compiler by Mark Williams . 

with CSD Source Level Debugger . 

MWC-86: Mark Williams C Development .. 

Microsoft C Compiler ...4.0 . 

Turbo C Compiler by Borland... New . 

C INTERPRETERS 

C-Terp by Gimpel Software . 

Instant C by Rational Systems . 

Interactive-C by IMPACC with debugging.. 

RUN/C Professional from Lifeboat . 

COMMUNICATIONS 
Asynch Manager by Blaise, for C or Pascal 
Greenleaf Communications by Greenleaf . 
C UTILITY LIBRARIES 

Blaise C TOOLS PLUS/5.0. 

Blaise Turbo C TOOLS. 

Blaise C TOOLS PLUS. 

C Food Smorgasbord by Lattice . 


LIST 

US 

1095 

979 

295 

229 

50 

44 

650 

569 

50 

44 

295 

229 

295 

229 

95 

77 

395 

309 

600 

469 

485 

379 

300 

Calf 

270 

Call 

250 

199 

95 

Call 

195 

Call 

65 

Call 

125 

Call 

250 

Call 

100 

63 

100 

64 

175 

119 

175 

139 

150 

109 

195 

138 

345 

289 

175 

139 

145 

105 

Call 

Call 

350 

295 

99 

79 

200 

129 

150 

89 

70 

45 

100 

64 

100 

64 

100 

64 

125 

85 

100 

64 

100 

63 

100 

64 

40 

28 

497 

397 

500 

299 

75 

55 

125 

90 

495 

369 

450 

295 

100 

64 

300 

249 

500 

395 

249 

219 

250 

185 

175 

135 

185 

139 

129 

99 

129 

99 

175 

135 

150 

109 


LIST US 

C Utility Library by Essential, 300 functions 185 119 
Greenleaf Functions by Green/ea/Software 185 139 
COBOL LANGUAGE 
RMyCOBOL..see Ryan-McFarland Prod. 

Microsoft COBOL compiler. 700 499 

Microsoft COBOL Compiler for XENIX .... 995 795 

Micro Focus COBOL..see Micro Focus Prod. 
dBASE SUPPORT 

BR\EFI6BR\EF...Brief for DBASE III . 275 Call 

CLIPPER...from Nantucket. 695 375 

McMAX...dBASE for MAC from Nantucket. 295 Call 

Foxbaso+...from Fox Software. 395 Call 

Foxbaso+ Multi-User. 595 Cali 

QUICKCODEPLUS...FOX + Getter. 295 170 

QUICKREPORT...FOX+Getter. 295 170 

QUICKENTRY...FOX + Getter. Call Call 

The Ul Programmer... Wattsoft. 295 244 

The Documentor... Wallsoft . 295 244 

dFlow...Wattsoft. 149 124 

dBx..dBASE to C Translator by DESKTOP Al 350 299 

with Library Source Code . 550 469 

with Full Source Code . 1500 1282 

dBC...from Lattice...maintains DBASE files 250 195 

with source . 500 390 

dBC III Phis...supports muttt-user DBASE.. 750 595 

with source . 1500 1185 

DEVELOPMENT TOOLS 

BASJOCbyJMI, convert BASIC to C . 495 399 

BASIC-C BASIC's functions added to C ... 175 139 

Report Option Softcraft Btrieve Report Gen. 145 428 
Xtrieve Softcraft Query Utility for Btrieve .. 245 220 

Code Sifter Profiler by David Smith . 119 89 

Dan Bricklln’s Demo Program Frototyper.. 75 69 

LMK from Lattice, "make" like UNIX . 195 149 

M icrosoft Window Development Toolkit... 500 365 

ESSENTIAL PRODUCTS 

C Utility Library. 185 119 

Essential Graphics. 250 183 

Essential Comm Library. 185 125 

with Breakout Debugger . 250 189 

FILE MANAGERS 

Btrieve by Softcraft, no royalties . 250 195 

Btrieve Network by Softcraft . 595 465 

C-Tree by FairCom ■ no royalties, source .. 395 329 

R-Tree by FatrCom-Beport Generator. 295 245 

C-Tree & R-Tree Combo by Fa/rCom. 650 541 

dbVlsXa single user DBMS by Raima . 195 139 

dbVIsta muttt-user DBWS. 495 399 

Opt-Tech Sort Can sort Btr/eve f/tes. 149 105 

FORTRAN LANGUAGE 

RMIFORJRM by Ryan McFarland . 595 499 

The Automated Programmer...by KGK_ 995 949 

FORTRAN Llbrarles...byAtpba Computer . 70 45 

Microsoft FORTRAN Links w/Microsoft C . 450 281 

Microsoft FORTRAN for XENtX. 695 546 

Scientific Subroutine Package by Atpba .. 295 239 

GRAPHICS 

Essential Graphics Essential, no royalties. 250 183 

GSS Graphics Development Toolkit. 495 375 

GSS Kernel System by Graphic Software.. 495 375 

GSS Metafile Interpreter. 295 235 

Ha\o by Media Cybernetics . 300 219 

with Dr. Halo II. 440 299 

Halo for Microsoft includes all fonts . 595 434 

MICRO FOCUS PRODUCTS 
Micro Focus Level II COBOL w/Animator. . 495 395 

Level II COBOL. 349 279 

Level II Animator. 195 155 

Micro Focus Personal COBOL. 149 99 

Forms-2. 295 235 


MODULA-2 LANGUAGE 

MODULA-2 Compiler Pack by LOG/TECH .. 

MODULA-2 Development Pack. 

MODULA-2 ROM Pkg & Cross RT Debugger 

MODULA-2 Toolkit. 

MODULA-2 Window Pkg by LOGITECH ... 
OTHER LANGUAGES A UTILITIES 

Source Print..source code formatter . 

Tree Diaarammer..source code diagrammer 

Microsoft MuMath includes MuSimp . 

Microsoft Pascal Compiler Links w/M'soft C. 

Microsoft Pascal Compiler for XENIX . 

Turbo Power Tools+ by Blaise . 

Advantage C+ + by Lifeboat Assoc . 

PHOENIX PRODUCTS 

PASM66 Macro Assembler . 

PDIsk Phoenix's new disk manager . 

Pfantasy Pac six products...New Price .... 

PFinish EXE performance analyzer . 

Pfix86 Plus Symbolic Debugger . 

PforCe vast library . 

PforCe+ + ...Funct/on Library forC-*- + .... 
Plink86 Plus Utilizes memory for overlays . 

Pmakerf/ke UNIX “make" . 

Pmate with Macros . 

Pre-C UNIX "lint”-alike . 

PTel Binary File Communicator . 

POLYTRON PRODUCTS 
PVCS Corporate...Source Code Control Syst. 

PVCS Personal. 

PVCS Network. 

PolyMake Complete Make Utility . 

PolyLibrarian Library Manager . 

PolyLibrarian II Library Manaer . 

PolyShell UNIX-like Command Shell . 

PolyXREF Complete Cross Ref Utility .... 

PolyXREF One language only . 

PolyBoost The Software Accelerator . 

PolyDesk III 3rd Generation Desktop Org .. 

PolyDesk III Add On Tools . 

RYAN-McFARLAND PRODUCTS 

RM/FORTRAN...2.4 New. 

RM/FORTRAN...L/N/X or XENIX . 

RM/COBOL...DOS . 

RM/COBOL...tyN/XorXEN/X. 

RM/COBOL85...ANS/85 COBOL . 

RM/SCREEN...for COBOL 85 . 

RM/NET +5...COBOL & COBOL 85 Network 

SCREEN DESIGN 

Curses by Lattice, UNIX screen designer . . 

with Source . 

Greenleaf Data Windows...New. 

with source . 

Panel Plus by Round Hill, no royalties..New 

View Manager for C by Blaise . 

Vitamin C by Creative Programming . 

VC Screen by Creative Programming . 

Windows for C Vermont Creative Software 
Windows for Data includes Windows for C 
ZView Data Management Consultants.... 
TEXT EDITORS 

Brief from Solution Systems . 

Condor Editor by Condor . 

Edix by Emerging Tech...Multi-screen . 

Epsilon by Lugaru Software, like EM ACS .. 
FirsTIme by Spruce Technology, C syntax . 

Kedit by Mansfield, similar to Xedit . 

LSE, the Lattice Screen Editor Multi Wind.. 

Vedit by Compuview . 

Vedit Plus by Compuview . 


LIST 

US 

99 

79 

249 

199 

299 

239 

169 

139 

49 

39 

75 

60 

55 

45 

300 

199 

300 

199 

695 

546 

100 

67 

495 

435 

195 

138 

195 

138 

995 

655 

395 

278 

395 

259 

395 

235 

395 

278 

495 

326 

125 

89 

195 

138 

295 

195 

195 

138 

395 

309 

149 

109 

Cali 

Call 

149 

109 

99 

73 

149 

109 

149 

109 

219 

169 

129 

99 

80 

64 

99 

73 

Call 

Call 

595 

499 

750 

599 

950 

799 

1250 

999 

1250 

995 

395 

335 

300 

249 

125 

99 

250 

199 

225 

169 

395 

297 

495 

395 

275 

199 

225 

198 

100 

81 

195 

149 

295 

259 

295 

259 

195 

Call 

130 

118 

195 

159 

195 

149 

295 

229 

125 

99 

125 

10b 

150 

99 

185 

129 


































































































































PRICED TO SAVE, SHIPPED FAST!!! 


HALO 

Graphics Tools for 
Software Developers 

When choosing your graphics tools for 
software development, performance is 
cmcial. The best proof of HALO’s super¬ 
ior performance is in the number of In¬ 
dependent Software Vendors (ISVs) that 
develop and distribute HALO-based 
applications. Over 190 ISVs selected 
HALA) because: HALO out performs the 
rest; HALO is easier to program and 
shortens time-to-market; HALO is com¬ 
plete with over 190 functions; 17 program¬ 
ming languages: and HALO supports a 


wider range of devices—over 110. 

Since 1981 HALO has been the indus¬ 
try standard library of graphic subrou¬ 
tines for the PC. HALO has an installed 
base of 60,000+ end users and hundreds 
of site licenses. 

A single copy of HALO includes all 
device drivers, your choice of one com¬ 
piler binding, LeamHALO (an interac¬ 
tive tutorial), free 800 # technical sup¬ 
port, and the license to use HALO on 
one machine. Flexible, practical licens¬ 
ing terms are available for ISVs and 
"Sites." List: PC Brand: 

Halo $300 $219 

with Dr. Halo III $440 $299 

Halo for Microsoft $595 $434 


PHOENIX POWER 

PFORCE 

Pfunction Pfestival 

The ultimate integrated C library, 
offering everything from low level 
functions for hardware access to 
complete b-tree. database management. 
Along the way are fundamentals for 
string manipulation, time/date calcula¬ 
tions, field and screen editing, but also 
four styles of menus (Lotus included), 
windowing, background tasking, DOS 
interfaces, directory management, even 
interrupt-driven communications. 

Beyond tools for application develop¬ 
ment are programmer utilities for disk 
library management, archiving and 
compilation. Design emphasizes objects 
so characteristics of windows, data¬ 
bases, records and fields can be estab¬ 
lished outside functions. 

One large collection means consistent 
instructions, single index. PforCeTM has 
tutorials, examples, quick reference, 
and on-line help. 

Everything in source, no royalties, all 
memory models of Lattice, M’soft. 

List: $395, PC Brand: $235. 

PRE-CPicIc the Lint 
from Your Program 

Pre-CTM is like UNIX's "lint". It finds 
problems your compiler won't. Prob¬ 
lems that a debugger will have trouble 
figuring out. 

Compilers work with one module at 
a time. They don't see other modules 
which only meet at link time. Pre-C 


—■ nf Phoenix’s 

Ou7pn' 


GREENLEAF LIBRARIES 

Functions 

C source, assembler source, and 
binary libraries of 225 functions for 
many compilers. Emphasizes tight func¬ 
tional groupings to minimize loading 
code which your application may never 
use. Manual's 250 pages help select 
functions, as do demos, bulletin board. 

A sampling: DOS: extensions for file 
and directory manipulation. Screen: 
select mode, page, monochrome or col¬ 
or, palette; cursor shape, positioning; 
clearing and scrolling; pixel get and 
put. Strings: efficient operations to add, 
delete, sort string pointers for top 
speed. Other: graphics primitives, 
keyboard status, function key assign¬ 
ment, time/date, read registers, get 
memory size, peek and poke. 

Specify Compiler. List: $185, Here; $139. 


Communications 

Communicate with other users or 
remote data bases by asynchronous 
communications built right into your C 
programs! Over 120 functions and 
demo programs in both C and 
assembler source code set up separate 
transmit and receive ring buffers for up 
to 16 simultaneous channels. Interrupt 
driven so you can halt an incoming 
record, display it, file it, let the user 
edit it, then continue. Goodbye 
separate communications software. 

Supports up to 9600 baud, ASCII or 
binary, any parity or word length, 8250 
UARTs, Xon/Xoff and Xmodem, 
WidelVack receive. Specify compiler. 


List: $185, Us: $139. 


looks at all segments of your program 
at once and reports inter-module calam¬ 
ities: conflicting data type declarations: 
parameter lists in function calls which 
disagree with the functions themselves: 
machine-dependent expressions which 
inhibit portability, obsolete usage, casts 
with suspect conversions, variables 
never used, functions never called. 

Adheres to Unix System III standard 
for portability. List: $295, From Us: $195. 

PLINK86PLUS Cached 
Overlays Maximize 
Memory Use 

Plink86TM shoehorns large programs in¬ 
to small machines by swapping program 
segments in from disk. Because modules 
share memory, a 512k program could 
run in a 128k machine, for example. But 
Plink86 is smarter than that: if it finds it¬ 
self in a larger machine, it moves into 
leftover memory whatever program 
overlays will fit. Overlays now swap at 
memory speed not disk speed. Can 
automatically restore a displaced over¬ 
lay to which a subsequently called over¬ 
lay must now return, and can assign 
library modules either to the root seg¬ 
ment or to overlay areas. Long indispen¬ 
sable to serious developers. Ask for: 

List: $495. Us: $326. 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 

G SSTM has reconfigured two compo¬ 
nents of its comprehensive graph¬ 
ics tools to conform with the ANSI Com¬ 
puter Graphics Interface (CGI) standard. 

At the heart of the system is the Devel¬ 
opment Toolkit which contains all lan¬ 
guage interfaces and device drivers for 
keyboards, mice, joysticks, tablets, print¬ 
ers, plotters, cameras, and more. Driv¬ 
ers house management of vector graphics 
(plotters) and bitmaps used by raster 
input devices (scanners) to insulate the 
application program from concern for 
device idiosyncracy. No one else has 
implemented CGI that way. It means 
your programming remains generic; just 
switch drivers and the same program 
will drive a different device. 

GSS KemelTM conforms to level 2b of 
ANSI's Graphical Kernel System (GKS) 
and contains all its needed drivers and 
language bindings. Kernel has macro 
level tools to draw and color an object, 
store the sequential instructions, and re¬ 
create the object on its own, as well as 
segment it, transform it, etc. So powerful, 
a single command may represent sev¬ 
eral score lower level statements. 

Kemal has the tools for graph and 
chart generation and their captioning; 
hand it apples and oranges, say "pie". 


and it bakes the numbers into a digesti¬ 
ble display for screen or plotters. 

Kernel can convert the images it cre¬ 
ates to ANSI Gomputer Graphics Meta¬ 
files (CGMs), a tokenized standard for 
storing every form of graphic image as 
data. The Metafile Interpreter reads the 
contents of a CGM and interprets it with 
full CGI capability for recreation on vari¬ 
ous devices. 

Quality software? IBM thinks so. They 
sell the GSS series under their own label. 

Unit royalties and annual fees have 
been instituted for redistribution. Needs 
256k. 

Ask for: List PC Brand; 

CGI Dvlpmt Toolkit $495 $375 

Kernel System $495 $375 

Kemal for IBM RT $795 $645 

Metafile Interpreter $295 $235 


The AUTOMATED 
PROGRAMMER 

Enter Mathematical 
Notation Directly 

A programming system for numerical 
computation that enables a computer to 
recognize and process mathematical, 
en^eering, and scientific specifications. 
Using the TWo-dimensional (2D) Text 
Editor, input computational formulas di¬ 
rectly using conventional mathematical 
notation (e.g., integral, summation, 
numerator-over-denominator division, 
matrix inverse, dot and vector products, 
etc.) and technical English. The descrip¬ 
tion of the problem solution (program) is 
expressed at such a high level that it ap¬ 
proaches the ideal of an executable 
specification, i.e., for many problems, the 
specification is the program. A correct 
program can be achieved many times 
faster than by current programming 
methods. Verification and debugging are 
often reduced to proof reading—"If it 
looks right, it is right." 

The Automatic Programmer translates 
2D programs into a target language, per¬ 
mitting easy interfacing with existing pro¬ 
gram libraries. The currently available 
target language is FORTRAN. 

(Computational results may be embed¬ 
ded in complex 2D text and ^aphic 
"IMAGE" formats using intuitively obvi¬ 
ous (WYSIWYG) control. 

List; $995; PC Brand: $949 


MICROSOFT C 4.0 

The Keeper of the Technology Takes Over 

■ t bundles a source debugger and a 


I "make", and sports a "huge" mem¬ 
ory model permitting single data ob¬ 
jects larger than 64k, but what's really 
impressive about Microsoft C are the 
benchmarks reported in Dr. Dobb's. 
Microsoft runs away from a field of 17 
winning 11 of 27 benchmarks. 

The CodeViewTM debugger uses 
windows to show everything on one 
screen: source alongside disassembled 
object, variables, stack and registers. 
Drop down windows obviate learning 
of commands. "A source-level debug¬ 
ger that puts the rest to shame" said 
Dobb's. 

Microsoft C has five memory models 
for code and data, plus non-library sup¬ 


port for another thirteen, and boasts 
alternate math packages for speed ver¬ 
sus accuracy, with or without 8087/ 
80287 chips. 

Both linker and library manager are 
part of the package, as is the "make", 
which knows how to rebuild any size 
project by compiling only elements 
which have changed. 

It is reportedly used by Lotus, 
Ashton-T^te and, fittingly, Microsoft 
itself to develop Windows. Dobb's calls 
it "the best MS-DOS C development 
environment value today [for] virtually 
any kind of program conceivable." 

320k suggested. 

List: $450, PC Brand: $295 


BLAISE 

C TOOLS PLUS/5.0 

C TOOLS PLUS/5.0 firom Blaise Com¬ 
puting Inc. helps you to quickly 
build professional applications using the 
full power of Microsoft C 5.0 and QuickC. 
Now you can concentrate on program 
creativity by having full control over 
DOS, menus, interrupt service routines, 
memory resident programs, fast direct 
video access: windows: printer and key¬ 
board control, and morel 
Blaise (Computing's attention to detail, 
like the use of full function prototyping, 
cleanly organized header files, and a 
comprehensive, fully-indexed manual, 
makes C TOOLS PLUS/5.0 the choice for 
experienced developers as well as new¬ 
comers to C. 

C TOOLS PLUS/5.0 prebuilt libraries 
are ready to use with either QuickC or 
the Microsoft C 5.0 command line envir¬ 
onment. (Complete documented source 
code is included so that you can study 
and adapt it to your specific needs. 

List; PC Brand; 


0 TOOLS PLUS/5.0 

$129 

$ 99 

Turbo C TOOLS 

129 

99 

C ASYNCH MANAGER 

175 

135 

Turbo POWER TOOLS 

99 

75 

Turbo ASYNCH PLUS 

99 

75 


Payment: We honor MasterCard, Visa. American 
Express (no surcharge), checks in advance, or 
funds wired to PC Brand, do Chemical Bank. 126 
East 86 St.. New York. Account 034-016058. COD 
(U.S. only) for cash, money order, certified check 
(no fee). NY State, add sales tax. Purchase orders 
accepted from larger corporations and institutions 
at our discretion if you agree to net 30 days plus 2% 
a month late penalty thereafter. 

Shipping & Handlina: U.S.: UPS Surface: 1st 
product $6. each add! $3. UPS 2nd Day Air; 1st 
product $10. each add*I $4.50. UPS Next Day Air or 
Federal Express 1-2 Day Air: 1st product $18. each 
add'l $6. FedEx Next Day 10 AM: 1st product $28. 
each add’l $7. International; Charges vary by 
destination and carrier. $10 per shipping container 
for export forms. Air parcel post at your risk beyond 
collected insurable amount. 

CIRCLE NO. 233 ON READER SERVICE CARD 


For Orders or Literature, Call Us at.... 

aOOPC-BRMiD 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y 10011-4311 
Tfelex: 667962 (SOFT COMM NYK) 


@1987 PC BRAND 

Prices, terms, and specifications subject to change without notice. 









O RACLE, which has long been a 
major player in the mainframe- 
based data management world, 
now has migrated to the PC, taking 
with it almost all mainframe capabilities 
that are available on oracle mainframe 
versions, as w^ell as the efficiency of 
nonprocedural, set-level processing of 
true relational systems. 

Like Relational Technolog\^ s Ingres 
5.0 (reviewed in “Relational Power, PC 
Ease,” Fabian Pascal,‘this issue, p. 78), 
Professional oracle uses Structured 
Query Language (SQL) and provides 
better performance than average data 
managers for the PC. oracle provides 
more powerflil capabilities than Ingres, 
but requires more memor\^ and an 
80286 or 80386 processor to do so. 
Whereas the strength of Ingres lies in 
its easy-to-use, menu-driven user inter¬ 
face, oracle’s interface is still largely 
command driven. 

Professional oiucle is distinguished 
by the following characteristics: 

• iLs kernel has most capabilities of the 
mainframe version, including transac¬ 
tion processing, space allocation, se¬ 
curity controls, and integrity. 


• SQL-based relational capabilities and 
an optimizer for performance. 

• A mainframe, rather than PC, orienta¬ 
tion that gives database administrators 
(DBAs) tremendous options for opti¬ 
mizing performance. This orientation 
gives DBAs the ability to rely on de¬ 
faults. Without defaults, users need to 
act as DBAs (as in mainframes) and 
become involved in space allocation, 
setting parameters, and so on. 

• Nonmenu driven capabilities, except 
for SQL*Forms, a tool for creating 
forms. Unlike most PC products, all 
other features in Professional oiucle 
must be accessed via commands en¬ 
tered from DOS. 

This review of Professional oi^acle 
evaluates elements common to all data 
managers as well as those specific to 
relational systems. The basis of evalua¬ 
tion is the same as that used to judge 
INGRES. As shown in table 1, oiucle 
meets 7 of the 12 rules developed by 
E. F. Codd for defining fully relational 
data managers (as described in the 
sidebar, “What is Relational?,” in “Lin¬ 
gua Franca for Databases,” I^chard 
Finkelstein, this issue, p. 52. 


OPERATIONAL OVERVIEW 

Professional oracle is a single-user pro¬ 
gram that runs on a PC/AT, a PS/2 
Model 50, 60, or 80, or an 80386-based 
machine operating under OS/2 or DOS 
3.1 or later; or it runs on the Compaq 
Deskpro 386 under DOS. It requires 
640KB of regular RAM, 896KB or more 
of extended RAM, at least 7.5MB of free 
space on a hard disk, and a color or 
monochrome display and adapter. 
Equivalent functionality’ across all ma¬ 
chines is achieved by using the C lan¬ 
guage; 95 percent of code is common 
to all implementations. 

ORACLE includes the relational data 
manager engine, called the oracle ker¬ 
nel, and most development and pro¬ 
duction tools (SQL*Plus, SQL*Forms, 
SQL*Report, SQL*Calc, and Pro*C) avail¬ 
able on larger oiucle implementations. 
It can function as a development sys¬ 
tem for ORACLE applications to be run 
on mainframes, minicomputers, or on 
Networkstation oracle connected to a 
mainframe or LANserv^er oiucle (the 
foundation of oracle’s database seiwer 
system). Many tools provided in release 
4.0 have been modernized. 
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MANAGING DMBASES 


To execute its database engine and 
application tools, Professional oracle 
needs more memory^ than the 640KB 
DOS limit so it is equipped with a 
memory-management controller. The 
ORACLE kernel is loaded to extended 
memory from disk when oracle is 
started. An executive module, the Pro¬ 
tected Mode Executive (PME), loads as 
a terminate-and-stay-resident (TSR) pro¬ 
gram using 80KB in lower memory and 
executes the kernel in extended mem¬ 
ory using the CPU’s protected mode. 
Application and development tools exe¬ 
cute as typical DOS programs in the 
remainder of the DOS addressable 
memory and communicate with the 
database kernel through the resident 
PME. This approach sets the stage for 
easy integration of a mature product 
into the multitasking OS/2 environment 
when that operating system becomes 
available. Professional oracle uses a 
math coprocessor if available. 

Although Professional oracle is a 
stand-alone version, all oracle multi¬ 
user features,, such as read-consistency, 
file and record locking, deadlock detec¬ 
tion and elimination, and transaction 
processing, are fully implemented and 
documented. This allows multiuser 
applications to be developed in Profes¬ 
sional. oracle for installation on multi¬ 
user systems. No waits or deadlocks 
occur in the stand-alone version, but 
the locks will fire, as needed, if appli¬ 
cations written on the PC are run on 
multiuser systems. This multiuser func¬ 
tionality is characteristic of all ORAaE 
versions, not simply an addition to the 
single-user PC version. 

The software licence provided with 
Professional oracle includes standard 
restrictions on reverse engineering or 
copyright removal and prohibits disclo¬ 
sure of benchmark tests without Oracle 
Corporation’s written agreement. Pro¬ 
fessional ORACLE is not copy protected. 
The program is warranted for 90 days. 

Professional oracle is packaged in 
a 22-pound box containing two plastic 
diskette cases and three documentation 
cases. The programs are distributed on 
nineteen 360KB diskettes. 

Installation proceeds basically as 
documented. After backing up the dis¬ 
kettes and checking extended memory 
(the cold boot memory counter must 
reach 1,536KB without any errors), 
PREP.BAT checks for sufficient disk 
space (1.2MB is the minimum, but 7MB 
is required for installation of the kernel 
plus all of the tools) and existence of 
COMMAND.COM and ANSI.SYS, creates 
the ORACLE directories, and selects the 
appropriate video driver. 


Professional oracle users must in¬ 
clude a path to \ORACLE5\BIN and set 
CONFIG to \ORACLE5\CONFIG.ORA in 
AUTOEXEC.BAT COMMAND.COM must 
be in one of the directories listed in 
the DOS PATH statement. If there is 
insufficient space In the environment, 
SHELL=C:\COMMAND.COM /P /E:320 
must be added to the CONFIG.SYS file. 
This potential difficulty was not men¬ 
tioned in the oracle installation proce¬ 
dure, nor was the work-around. The 
CONFIG.SYS file must have at least 40 
files and 16 buffers, BREAK=ON, and 
DEVICE=ANSI.SYS. 


t 


0 execute its database 
engine and application 
tools, Professional ORACLE 
needs more memory than 
640KB DOS limit 


ORAINST.BAT is used to install 
desired software. SQL*Plus must be in¬ 
stalled first. Basic installation support is 
provided for 30 days after purchase 
and includes software update service 
and five telephone calls to the oracle 
support team. A hot-line option for 
additional phone calls also can be pur¬ 
chased. In addition, Oracle Corporation 
offers training, which is available in 
numerous major cities, with courses 
ranging from free introductory design 
seminars to in-depth courses on data¬ 
base design, system administration, ad¬ 
vanced applications development, and 
applications tuning. 

EXTENSIVE DOCUMENTmON 

The documentation for Professional or¬ 
acle consists of 24 separate manuals 
and 4 quick-reference cards. The multi¬ 
plicity of manuals is initially intimidat¬ 
ing, but their .quality and internal com¬ 
pleteness allow users to select any 
manual by subject and refer to others 
only as needed, oracle For IBM PC/ 
MS-DOS Installation and User’s Guide 
should be read , before any of the other 
manuals. An SQL Primer booklet pro¬ 
vides an overview of SQL itself 
Each ORACLE tool has a revision 
history, a Reference Guide, a quick- 
reference card, a tutorial, and a Release 
Notes manual that highlights changes 
and new features, provides installation 
information, and documents known 
bugs and work-arounds for each pro¬ 


gram. oracle’s documentation of these 
last two elements is a professional 
touch not found in many PC programs. 

SQL*Forms has an operator’s guide 
and a quick reference card for applica¬ 
tion users; some of the tools also have 
introduction or Quick Tour manuals. 
The Quick Tour manuals are excellent 
hands-on overviews that work in con¬ 
junction with the tutorials to present a 
keystroke-by-keystroke introduction, 
then pick up the pace and build on 
material already presented. 

The Database Administrator’s 
Guide and Pro*C Manuals are the most 
technically detailed, assuming a signifi¬ 
cant level of reader expertise, whereas 
an SQL*Calc Manual assumes the user 
has no spreadsheet familiarity. A Forms 
Designer’s Reference manual is more 
like an extended tutorial, which seems 
an appropriate way to present a highly 
interaaive design tool. Except for the 
PC Guide, all documentation is com¬ 
mon to all ORACLE installations, which is 
an impressive statement of compatibil¬ 
ity. An 84-page oracle Value Added 
Relicensors Product and Services Cata¬ 
log lists tools, vertical market applica¬ 
tions, and services available from Ora¬ 
cle Corporation and other vendors. 

ORACLE manuals are well organized 
and well written, but they are not per¬ 
fect. They are not as thoroughly in¬ 
dexed as they could be, a significant 
hazard given the number of different 
manuals that contain information perti¬ 
nent to a particular topic. Neither are 
the manuals free of trivial errors; for 
example, figures do not always match 
commands they illustrate. While these 
discrepancies cause no real damage, 
they are flaws in what would otherwise 
be impeccable documentation. 

SQL AND RELATIONAL TRAITS 

Of the two current SQL standards—the 
limited “official” standard of the Ameri¬ 
can National Standards Institute (ANSI) 
and the more complete ad hoc IBM 
standard— oracle, like many other data 
managers, implements the IBM stan¬ 
dard. In addition, it is compatible with 
IBM’s DB2 and SQL/DS. 

ORACLE provides all required ANSI 
functions delineating SQL syntax and 
function, except two. It does not use 
the ANSI-required key word SCHEMA 
to denote a related set of tables with 
common access constraints. Nor can 
ORACLE define an index in the same 
command that defines a table. These 
discrepancies are relatively minor. 

All SQL commands can be run in 
ORACLE. In addition, two fields in a table 
can be connected in an SQL tree-struc- 
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ORACLE VITAL STATISTICS 


Professional ORACLE 5.1 

Oracle Corporation 
20 Davis Drive 
Belmont, CA 94002 
415/598-8000 

CIRCLE 344 ON READER SERVICE CARD 

Product description. Professional oracle 
is the implementation of the oracle re¬ 
lational data manager on AT-class ma¬ 
chines for development purposes. Pro¬ 
fessional ORACLE contains a single-user 
data manager kernel and several tools 
for system development. 

IBM PC environment. Professional ora¬ 
cle requires an AT, a PS/2 model 50 or 
above, or an 80386-based machine op¬ 
erating under OS/2 or DOS 3.1 or 
later; or it runs on the Compaq Desk- 
pro 386 under DOS. It requires 640KB 
of regular RAM, 896KB or more of ex¬ 
tended RAM, at least 7.5MB of free 
hard-disk space, and a color or mono¬ 
chrome display and adapter. 

Network support. An optional SQL*Net 
module allows Professional oracle to 
access remote oracle databases over 
networks or communication lines. The 
Networkstation oracle and LANserver 
oracle companion products, expected 
for 80286- and 80386-based machines 
in the fourth quarter of 1987, provide 
multiuser data management functional¬ 
ity, currently for DECnet protocols and 
MicroVAX servers. 

Copy protection. Not copy protected. 



Documentation. More than 20 pounds 
of professional documentation in 24 
manuals contained in 3 slipcase/slant- 
case boxes. Tutorial, reference, installa¬ 
tion, and user manuals are provided 
for system components and tools. 

User interface. SQL*Plus gives interac¬ 
tive SQL access to data; SQL*Calc gives 
spreadsheet manipulation of data ac¬ 
cessed from the database. Other pro¬ 
grams such as SQL*QMX and Easy*SQL 
will be ported to the PC soon. 

Capacity. Data storage capacity is lim¬ 
ited only by available disk space. Rela¬ 
tional data tables can contain up to 254 
columns with a maximum of 126,495 
characters in a table row. The number 
of rows and number of tables in a 
database are unlimited. 


Application development facilities. 

SQL*Forms is a fourth-generation forms 
development tool, Pro*C provides an 
SQL interface for C language programs, 
and SQL*Report provides report-gener¬ 
ation capabilities. An optional module, 
Pro*COBOL, provides COBOL interface 
to SQL. Other tools such as data dic¬ 
tionary design tools are available. 
Security. Full data security is imple¬ 
mented through the SQL GRANT and 
REVOKE commands. 

Data integrity. Transaction processing 
with COMMIT and ROLLBACK, before 
image journaling, and automatic roll¬ 
back of incomplete transactions after 
system crash provide data integrity. 
Queries and reports. SQL*Plus provides 
SQL capability for data access with 
basic formatting for output; SQL*Report 
provides full report development. 

Data compatibility. Data in fixed-length 
flat files can be imported; data output 
formatting is accomplished with SQL 
command programs. 

Distribution. Professional oitACLE is dis¬ 
tributed directly by Oracle Corporation. 
Price. The cost of Professional oracle 
is $1,295. This price includes the ora¬ 
cle relational data manager kernel, 
SQL*Calc, SQL*Forms, SQL*Plus, 
SQL*Report, and Pro*C. 

Support. Installation support for 30 
days is provided. Additional support is 
available on a fee schedule. 

—Dave Browning and Hugo Blasdel 


tured relationship by specifying the 
START WITH record and the CONNECT 
BY fields. Figure 1 shows an example 
of this connective capability. 

ORACLE, like most relational data 
managers, provides language extensions 
beyond the minimum SQL command 
set. SQL*Plus includes oracle’s lan¬ 
guage extension. It defines columns, 
breaks, titles, variables, and environ¬ 
ment beyond standard SQL. Functions 
are provided for character, date, and 
numeric data manipulation. 

CREATING DATABASES 

The current release of Professional oi^- 
CLE is command driven, except for 
SQL*Forms, in contrast to the menu- 
driven data managers common in the 
PC environment. This characteristic, 
along with features such as extensive 
space allocation and optimization capa¬ 
bilities, give the product a mainframe 
flavor. Users of the stand-alone version 
can act as DBAs. 


For those who do not want to act 
as DBAs to fine tune performance, ora¬ 
cle’s defaults provide excellent applica¬ 
tion performance without requiring 
user decisions. 

Entering the word oracle at the 
DOS prompt loads the data manager 
kernel into memory and automatically 
initializes database files and a variety of 
buffers and operating-system-dependent 
parameters. Users can access any tool 
by entering its command name and the 
user name and password at the DOS 
prompt, oracle is shipped with the 
DBA account already set up, user name, 
SYSTEM, and password MANAGER. En¬ 
tering SQLPLUS SYSTEM/MANAGER 
starts SQL*Plus. 

New accounts can now be set up 
and developers can define a database 
by allocating space (or using defaults), 
creating tables, indexes, and views. 
Space allocation. Because oracle can be 
implemented on a variety of main¬ 
frames, minicomputers, and microcom¬ 


puters running an assortment of oper¬ 
ating systems, oi^cle provides a several 
methods for controlling space (storage) 
allocation. This is an extremely impor¬ 
tant performance issue in the minicom¬ 
puter and mainframe environment be¬ 
cause wise management of storage 
space can improve application perfor¬ 
mance. The DBA (or developer at the 
PC level) can either set parameters to 
allocate space or use system defaults. 

An oi^CLE database consists of one 
or more logical partitions, each con¬ 
taining at least one physical file. Data¬ 
bases contain a SYSTEM partition (de¬ 
fault file name, DBS.ORA). Partitions 
can be added to databases and physical 
files can be added to partitions at any 
time, but partitions and files cannot be 
dropped. Professional oracle uses a 
1,024-byte block as its unit of storage. 
Table storage consists of two segments, 
one for data and one for indexes. 
Blocks are allocated to segments in 
groups called extents. 
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MANAGING DEBASES 



ORACLE supports all SQL queries in ANSI standard and IBM 
implementation including tree-structured queries useful in 
organizational charts. START WITH specifies the root node; 
CONNECT BY specifies the relationship between nodes. 


nGUR£2: Check Option Sample View 


y CREATE VIEW my_emp 
AS SELECT ename, job, enpno, mgr, deptno 
FROM emp 
WHERE deptno in 

(SELECT deptno 
FROM emp 

WHERE ename=user and job='MANAGER') 
WITH CHECK OPTION; 


GRANT select,update 
TO BLASDEL 
ON emp; 


exit 


C>sqlplus blasdel/pwrd 

SELECT * 

FROM my_emp; 

ENAME JOB EMPNO MGR DEPTNO 


SMITH CLERK 7369 7902 20 
SCOTT ANALYST 7788 7566 20 
BLASDEL MANAGER 7566 7839 20 
ADAMS CLERK 7876 7788 20 
FORD ANALYST 7902 7566 20 


UPDATE my_emp 
SET deptno=99 
WHERE ename='SMITH'; 


ERROR at line 3: ORA-U02: view WITH CHECK OPTION 
where-clause violation 


Although user/manager Blasdel has select and update privi¬ 
leges, an error results if he tries to assign an employee to a 
different department because CHECK WITH OPTION only 
allows creation of rows that the view can select. 


The SQL CREATE SPACE command 
creates named space definitions that 
are stored in the data dictionary tables 
under the view SPACES. The CI^TE 
SPACE command specifies the initial 
extent size of the data segment in num¬ 
ber of blocks (called DATAPAGES), the 
incremental extent size in number of 
blocks, and the maximum number of 
times ORACLE can extend the segment 
by incremental extents. Initial and in¬ 
cremental extent sizes and maximum 
extent allocations are also specified for 
the index segment (INDEXPAGES). 

For data segment space, the pa¬ 
rameter, PCTFI^E, indicates the per¬ 
cent of allocated space to be kept free 
for updates, rather than for row inser¬ 
tions. Default values for CREATE SPACE 
definition are; 5 blocks for initial ex¬ 
tents, 25 blocks for incremental extents, 
and 9,999 maximum extent increments. 
The PCTFREE parameter default value 
is 20. A final parameter to CREATE 


SPACE specifies the name of the parti¬ 
tion to be used by the created table. 

A Create Contiguous File (CCF) 
utility allocates and clean outs storage 
to be assigned to oracle for database 
use. The normal two-step process for 
database expansion is to run the CCF 
utility to create a new database file, 
then to use the SQL*Plus command 
ALTER PAI^TITION to add the file to 
one of the database partitions. If the 
ALTER PARTITION command file-name 
parameter is not specified properly, 
databases can be damaged. An easier 
alternative, the oracle utility program, 
EXPAND, adds storage to databases by 
performing both the CCF and the 
ALTER PARTITION functions with addi¬ 
tional error checking to protect data¬ 
bases. EXPAND will add storage space 
only to the SYSTEM partition. 

If users want to avoid the com¬ 
plexities of space allocation, default val¬ 
ues and parameters can simplify stor¬ 


age allocation. By default, only the 
SYSTEM partition is required for a 
database and all tables are assigned to 
it; Professional oi^vcle establishes the 
SYSTEM partition automatically as part 
of the installation process. 

Building tables and indexes. Subject to 
disk space limitations, oracle can man¬ 
age an unlimited number of tables in 
databases and an unlimited number of 
rows in tables. The SQL CI^EATE 
TABLES command from SQL*P1 lls 
creates tables. Storage allocation can be 
specified in the command as shown 
below or can be allowed to default: 

CREATE TABLE tablename 

(column names data type [NULIV 
NOT NULL] 

[ [SPACE, space_definition] [PCTREE n] | 
CLUSTER cluster (column, . . . )]; 

Because no SQL command can desig¬ 
nate a column as a primaiy key, the 
primar)^ key is assigned by placing the 
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"The Breakthru 286 performed flmvlessly with every appli¬ 
cation we handed it, indiding copy-protected programs and 
nine memory-resident utilities at one." 

Stephen Manes, PC Magazine 

"...the Breakthru 286 was the card of choice." 

PC BusinesSoftwareview (Rated #1) 


"...Breakthru 286 is a value and a quality product backed 
by effective support." 

Dan A. Griffin 

The Newsletter of the AutoCAD User's Group 

"The PCSG Breakthru 286 achieved the best performance 
results of the caching boards tested." 

Ted Miredd, PC Tech Journal (Rated #1) 


"The 12-MHz Breakthru 286-12 speedup board is the fastest 
of those tested, but not the most expensive. On a dollar per- 
horsepower basis, it could be called the cheapest boost availa¬ 
ble for an XT." 

Mark VNfelch, InfdAbrld (Rated #1) 


Think Need an AT? 


products it works in the Compaq P 
and most clones. Easy diagrams sno 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 

Accelerator Cards: Speed and Value 


Speed figures are consolidated results from 10 tests of 

CPU performance (See Accelerator Boards Special Report, 
December 1,1986.) 





Increase in speed 
over the Intel 8088 


Cost per percentage 
increase in speed 


□ Microspeed Fast 88 

$149 

6SH| 


$2.291 


□ Microsoft Mach 10 

$395 

79% 1 


$4.97| 


□ Univation Dream Board 

$512 

131% 1 


$3.911 


□ Orchid Turbo EGA 

$945 

202%! 


$4.68 1 


□ ST&D Standard 286 

$995 

237% 1 


$4.201 


□ Classic Speedpack 

$995 

280% 1 


$3.55 1 


□ Orchid PC-Turbo 286e 

$1,195 

321%! 


$3.72 1 


□ Breakthru 286-12 

$595 

333% 1 


$1.79| 


REPRINTED FROM INFOWORLD, APRIL 27,1987 


Breakthru 286-8MHz-$395 
Breakthru 286-12MHz-$595 


LIGHTNING™-FREE with Breakthru 
speedup hardware—$89.95 purchased separately 


We are excited about our three speedup 
products. You probably know about our 
Lightning disk access speedup software 
that was awarded PC Magazine's Best of 
1986 award (see box). After the smashing 
success of Lightning, in late '86, we 

But, no speedup board cuts disk 
access time in haif 

UGHTNfNG 


software can - $89.95 or FREE w/Breakthru 


“Lightning is almost mandatory...” 

Steve Manes, PC Magazine 
Best of 86 review 
Loads with the DOS ■ alwa^ ready as a background 
program to accelerate disk access. You do nothing 
■ everything is automatic. Programs that frequently ac¬ 
cess the disk (hard or floppy) are made instantly up 
to 2 to 4 times faster. Uses a principle greatiy enhanced 
from mainframe technology called caching. Fully ex¬ 
ploits Above Board memory. 

LIGHTNING is the standard against which 
all our competition measures itself because we achieMs 
universal compatibility with other software. Data is 
never lost. Order UGHT^ffl^ separately or get 
it free with your Breakthru 286 board. 


guaranteed the Breakthru 286 board to be 
literally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet¬ 
ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
faster than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to a whopping 
1,000% faster than a regular PC. 

HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL. 

First, they install so easily. A half-slot 
card means you don't even have to give up 
a full slot. Wiat's 
more, unlike 
competing 



j Portable 
. Easy diagrams snow how 
you just place the card in an open slot, 
remove the original processor and connect 
a single cable. There is no software re¬ 
quired. From that moment you are run¬ 
ning faster than an AT. 

Second they are advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache memory provides zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timing sensitive applications. 

Third, you have full compatibility. All ex- 
isting system RAM, hardware, and 
peripheral cards can be used without soft¬ 
ware modification. Our boards operate 
with LAN and mainframe communication 
products and conform to the Expanded 
Memory Specification (EMS). Software 
compatibility is virtually universal. 

Faster and smarter than an AT - PCSG 
guarantees it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com¬ 
parison. Many cards offer only a marginal 
speedup in spite of their claims and oSiers 
are just poorly engineered. 

We are really excited about these prod¬ 
ucts. PCSG makes the unabashed state¬ 
ment that the BREAKTHRU 286 card 
represents more advanced technology 
than boards by Orchid, Quadram, PC. 
Technologies, Phoenix.. .we could 
go on. Breakthru 286 is undis- 
putedly the turbo board with 
the biggest bang for the 
buck. And we include 
FREE the $89.95 ac¬ 
claimed Lightning 
software. Call today 
with your credit card or COD 
instructions and we will ship 
your card the very next day. 


Think A g ain. 


DONT TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 
DAYS. IF YOU ARE NOT TOTALLY SAnSFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 
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TABLE 1; Conformity of ORACLE to Codd’s Rules 


RULE 

ADHERENCE 

1. Information rule 

Yes 

2. Guaranteed-access rule 

Yes 

3. Systematic treatment of null-values rule 

Yes 

4. Dynamic on-line catalog rule 

Yes 

5. Comprehensive data sublanguage rule 

Partial^ 

6. View-updating rule 

Partial'^ 

7. High-level INSERT, UPDATE, and DELETE 

Yes 

8. Physical data independence 

Yes 

9. Logical data independence 

PartiaU 

10. Integrity’ independence 

Partial‘S 

11. Distribution independence 

Yes 

12. Nonsubversion rule 

Yes 

" Some SQL restrictions. Limited updating of i iews. 

^ Single tables views can be updated. ^ Referential integrity not supported. 


According to the two reviewers, Professional ORACLE adheres fully to 7 of Codd’s 
12 rules and partially to 5 thus qualifying it as a truly relational data manager. 


NOT NULL attribute on a column and 
creating an index for the column widi 
the UNIQUE attribute. A table can have 
up to 254 columns with a maximum of 
126,495 characters in a row. 

Professional oracle supports five 
data types for table fields: CHAR, 
NUMBER, DATE, LONG, RAW, or LONG 
RAW. CHAR data are stored as variable 
length strings up to 240 characters in 
length. NUMBER fields store numbers 
as high as 100 to the 64th power to 40 
digits of precision; precision and scale 
can be specified by the table column 
creator. Numeric data are stored in a 
single, variable-length format, and key 
words for various number field types 
(such as DECIMAL, FLOAT, INTEGER, 
SMALLINT) implement automatic for¬ 
matting. DATE fields are set to a fixed 
length (7 b\i:es) and can range from 
JanuaiA^ 1, 4712 B.C. to December 31, 
4712 AD. DATE fields contain the time 
of day to the second. 

No more than one field in a table 
can be of type LONG (or LONG RAW), 
which stores variable-length character 
strings to 65,536 characters in length. 
LONG data-type fields cannot be in¬ 
dexed; used in clustered tables; refer¬ 
enced in WHERE, GROUP BY, ORDER 
BY, CONNECT BY, or DISTINCT 
clauses; used in functions such as 
SUBSTR or INSTR; used in the SELECT 
list of nested queries; or used in ex¬ 
pressions. Nor can LONG data-type 
fields appear in the SELECT list of a 
query block that undergoes UNION, 
INTERSECT, or MINUS with another 
quer}^ block. In addition to these re¬ 
strictions, Professional oracle cannot 
enter data into LONG fields on its own; 
a host language program, such as C, 


must be used. LONG data fields, how¬ 
ever, can be printed with formatting of 
line length and word wrap. 

The number of indexes of a table 
or the number of tables or views 
joined in a query are not limited. In¬ 
dexes are of B*-Tree structure type and 
are created with the CREATE INDEX 
command from SQL*Plus. The indexes 
might consist of 1 to 16 concatenated 
columns of a table to a maximum of 
240 bytes. Indexes can be compressed 
to save storage space or they can be 
specified as noncompressed to improve 
query^ performance in cases where 
needed data is contained in them. This 
can eliminate the need for references 
to data tables. 

Creating views, oracle also provides 
methods for creating and using views. 

A single table view is a logical table 
containing only selected fields from a 
physical table, while a multitable view 
is a logical table made up of two or 
more other tables (logical or phy^sical) 
joined by common fields. Views are 
created using the CREATE VIEW com¬ 
mand and are important for retrieving 
data from a number of tables simulta¬ 
neously. In addition, according to the 
relational model, views that, theoreti¬ 
cally, can be updated should be used 
for the simultaneous update of two or 
more joined tables. At present, oracle 
does not support simultaneous updat¬ 
ing of tables through multitable views. 
Updating is possible for single table 
views except for those views with defi¬ 
nitions that include the * shorthand 
notation to select all columns from a 
particular table. They are not automati¬ 
cally updated if the table is altered to 
add or delete columns. 


MAINFRAME-UKE SECURITY 

Security provided by Professional ora¬ 
cle on the single-user PC is as exten¬ 
sive as it is on the largest mainframe 
installation and includes GRANT, 
REVOKE, and a new auditing feature. 

Using SQL security^ commands, 
table or view owners grant access to 
one or more users individually, or they 
grant public access. Table access rights 
include: ALTER, DELETE, INDEX, 

INSERT, UPDATE, or SELECT. Different 
sets of rights can be granted to differ¬ 
ent users. The UPDATE right can be 
restricted to a specific list of permissi¬ 
ble table columns; and only DELETE, 
INSERT, SELECT, or UPDATE privileges 
are granted on views. 

Table owners (those who control 
tables) grant rights to others by using 
the WITH GRANT OPTION. The DBA 
uses GRANT to create user IDs, assign 
passwords, and grant ORACLE-level privi¬ 
leges such as CONNECT (log on) and 
RESOURCE (create tables and so on). 
The ORACLE data manager maintains 
user privileges in tables, and SQL com¬ 
mands manipulate those privileges. 
Because SYSDATE and USER are 
pseudo columns of every^ table, access 
can be limited to specific users within 
specific time periods. 

Another important part of database 
security^ is auditing; that is, tracking and 
monitoring successful and unsuccessful 
user activity^ such as who accesses a 
database, who makes changes, when 
changes occurred, and other informa¬ 
tion about the event. Controlling the 
level of detail recorded in the audit 
trail is equally important. The audit fea¬ 
ture of ORACLE, new with version 5.1, 
allows table owners or DBAs to use 
SQL commands to set up audit options. 

For example, the SQL statement 

AUDIT ALTER ON emp BY ACCESS 
WHENEVER SUCCESSFUL 

audits successful alterations to the Emp 
table. In addition, sy^stem-level audit 
activity^ can be established by DBAs for 
classes of database operations bey^ond 
simple table modifications such as log- 
on/log-off activity^ creating and drop¬ 
ping tables and other objects, and DBA 
actions such as GRANT/REVOKE. 

Security' control available in oracle 
is impressive in its scope and flexibil- 
ity^ but may seem excessive for the PC. 
But, like oracle’s powerful storage- 
management capability', its security^ fea¬ 
tures need not be intimidating; they 
default to a minimum of user ID and 
log-on password protection and need 
not be accessed unless required. Secu¬ 
rity^ rights to tables are granted auto- 
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Introducing the VGA card that’ll knock your socks off. 


It’s VEGA VGA™ j ust what you’d 
expect from the company that brought 
you the award-winning VEGA Deluxe. 

This short card gives you VGA com¬ 
patibility without having to buy a new 
IBM PS/2 machine. 

And at the same time, it gives 
you capabilities that even IBM 
can’t match. 

To begin with, VEGA VGA 
provides a graphic resolution 
of 640 X 480. And gives you 
16 spectacular on-screen 
colors from a palette of 64, with a vari¬ 
able frequency monitor. 

Or if you’re using an analog monitor, 
you can select 256 simultaneous colors 
with 320 X 200 resolution from a palette 
of 262,144 or 16 colors with a resolution 
of 640x480. 


But this isn’t just a BIOS level VGA 
card. VEGA VGA offers complete soft¬ 
ware compatibility for aU VGA programs. 
And that’s not all. 

VEGA VGA is backwards compatible, 
working with your fevorite software 
programs for EGA, CGA, MDA 
and Hercules. Guaranteed. 

And due to our innovative 
design, VEGA VGA supports 
both analog and digital moni¬ 
tors. Which means it will 
work with the monitor you’re 
currently using. 

And it works up to 400% fester than 
an EGA card. 

VEGA VGA also incorporates sur¬ 
face mount technology with our custom 
IC chips—for less heat, more reliability 
and durability. 


VEGA VGA provides drivers for an 
additional high resolution of 800 x 600. 

And finally, VEGA VGA is the only 
card that comes with a full three year 
warranty. 

All this for a fraction of the price 
of a new IBM PS/2. Plus a new pair 
of socks. 

For more information, visit your 
nearest Video Seven dealer. 

Video Seven Inc., 46335 Landing 
Parkway, FVemont, CA 94538.1-800- 
238-0101 (in California, 1-800-962- 
5700.) 

VIDEC^SEVEN 

We make a clear difference 



The following are registered and unregistered trademarks of the companies listed: Video Seven, VEGA VGA. VEGA Delaxe, Video Seven Inc.; IBM, PS/2, International Business Machines Corporation; Hercules. Hercules 
Computer Technolog\’. Inc.: Analog monitor needed to support 262,144 palette and 256 colors. Variable frequency monitor required for greater than 640 x 350 resolution. See Software Compatibility Guarantee for full 
details, \ideo ^ven reserves the right to change specifications without notice. 
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matically to users who create them,, and 
audit features default to a no audit 
condition. Professional oracle has the 
identical security features provided in 
mainframe, minicomputer, and LAN 
database server versions, allowing Pro¬ 
fessional ORACLE to be used for the de¬ 
velopment of database applications to 
be installed on any oracle system. 

PARTIAL INTEGRITY 

Professional oracle partially supports 
E. F. Codd’s integrity rule for relational 
databases, which describes three types 
of required integrity: entity, referential, 
and user defined, oracle supports en¬ 
tity integrity, which requires every rec¬ 
ord to have a unique non-null primary 
key, but does not support referential 
integrity, which addresses the concept 
of foreign keys where a field in one 
table refers to a primary key field in 
another table. For example, a detail 
table usually includes a field that con¬ 
tains the key to the row in a corre¬ 
sponding header table, such as in an 
order-entry system. A data manager 
supporting referential integrity would 
not permit a header table record to be 
deleted if any detail table records ex¬ 
isted that referred to the header row. 

User-defined integrity, which per¬ 
mits database designers to define data 
integrity constraints that are to be 
stored in the database catalog and ad¬ 
ministered by the data manager, is not 
entirely supported by Professional ora¬ 
cle. Without implementation of this 
constraints rule, application developers 
bear the burden of data validation 
against constraints imposed by different 
applications that use, data elements in 
question. Professional ORAaEs support 
of this concept is limited to implemen¬ 
tation of the WITH CHECK OPTION of 
the CREATE VIEW command, which 
prevents data row inserts and updates 
that are performed through the view 
from creating rows that cannot be se¬ 
lected by the view (see figure 2). 

OPERATION OPTIMIZATION 

The optimizer offered by Professional 
ORACLE is similar to optimizers provided 
with other relational data managers. It 
can be operated by developers and 
users or can function within the pro¬ 
gram itself, oracle’s documentation de¬ 
scribes the behind-the-scenes optimizer 
functions that are not controlled by 
users and offers suggestions on user- 
activated optimization techniques that 
can maximize the performance of 
query processes. Suggestions are given 
on organizing SQL query command 
sequences for optimum performance. 


Query optimization is normally 
performed by applications developers 
or DBAs for procedures that run fre¬ 
quently or involve complex queries. 
Manual optimization is supported by 
space allocation capabilities and by a 
data clustering feature. 

Data clustering allows DBAs to 
specify that data frequently queried to¬ 
gether be stored physically close to¬ 
gether. In addition, key columns dupli¬ 
cated in tables that are frequently ac¬ 
cessed together (such as ORDER_NO 
in order-entry header and detail tables) 
can be clustered to reduce storage 
space requirements. Clustering is trans¬ 
parent to users and applications in that 
data are referenced in exactly the same 
way whether or not they are clustered. 

*\.he mechanism for timing 
query executkm allows users 
to evaluate the efficiency of 
alternative query approaches 
by comparing timed tests. 


The SQL CREATE aUSTER and CREATE 
INDEX commands indicate which phys¬ 
ical storage and sequencing approaches 
can be used in order to optimize per¬ 
formance. 

In addition to maximizing perfor¬ 
mance of physical-access parameters, 
logical queries can be optimized for 
increased productivity. For example, 
the HAVING and WHERE clauses are 
used for selection with the GROUP BY 
operation, and in general each can be 
used to develop logically equivalent 
SQL queries, oracle documentation 
indicates that it is more efficient to use 
a WHERE clause to eliminate unse¬ 
lected records if the comparison condi¬ 
tion is the identity function; the less- 
efficient HAVING clause must be used 
if the condition is based on a group 
criteria function (such as AVG). 

In order to assist the implementa¬ 
tion of optimization. Professional ora¬ 
cle provides a mechanism for timing 
query execution. The mechanism al¬ 
lows users to evaluate the efficiency of 
alternative query approaches by com¬ 
paring timed tests. 

PROFESSIONAL TOOLS 

Application development in Profes¬ 
sional ORACLE is intended to be per¬ 
formed using fourth-generation lan¬ 


guage (4GL) tools provided, such as 
SQL*Forms and SQL*Report, or by 
embedding SQL commands in third- 
generation language (3GL) programs 
such as C. An oracle SQL menu-driven 
user-interface tool, Easy*SQL, is avail¬ 
able on other oracle systems and was 
available in version 4.0 for the PC, but 
has not been released for Professional 
ORACLE version 5.1. 

Some problems were experienced 
when running oracle tools in conjunc¬ 
tion with other programs. The prob¬ 
lems were caused either by a simple 
failure to check available memory or 
the PME module cannot tolerate certain 
other programs when executing. No 
similar problems were encountered 
when ORACLE ran in a machine with 
minimal device drivers and TSRs. 
SQL*Plus. This flexible tool is an easy- 
to-use database interface to assist users 
in creating and manipulating databases. 
SQL*Plus can be used for formatting 
reports, editing, saving SQL commands, 
and controlling data access. 

SQL*Plus includes commands be¬ 
yond SQL to manipulate the interactive 
line editor, format reports, log on and 
log off of the ORACLE kernel, modify 
database structure, restrict data access, 
develop views (virtual tables) for appli¬ 
cation end users, and provide miscella¬ 
neous capabilities as help, access to 
host-computer services, and setting sys¬ 
tem parameter variables. In mainframe 
ORACLE, SQL*Plus extends SQL to sup¬ 
port ad hoc reporting and graphics, but 
graphics are not yet available for the 
Professional oracle version. 

SQL*Plus is an interpreted lan¬ 
guage with a quick cycle between cod¬ 
ing and results; it is used to formulate 
an SQL query in simple form, execute 
it, and then add detail or restrict re¬ 
sults. Both SQL*Plus and SQL com¬ 
mands are issued directly from the key¬ 
board Or from files created with a text 
editor. SQL commands entered interac¬ 
tively can be saved in a command file 
using SAVE command file name and 
can be run later using START command 
file name. However, and SQL*Plus com¬ 
mands that were entered interactively 
will be lost of the current buffer is the 
SQL buffer (default). If SET BUFFER is 
used to name a new current buffer, 
both SQL and SQL*Plus commands can 
be saved in a command file. 

A line-oriented editor with buffers 
is furnished for modification and exe¬ 
cution of multiline SQL statements, but 
users (and especially developers) might 
choose to install a favorite text editor 
for program development. An interface 
to DOS is also provided. 
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There’s a remarkable, world of micro¬ 
mainframe communications that lies beyond 
basic 3270 emulation. Attachmate will give you 
the extra help you need to discover it. 

Our new software—Extra! Connectivity 
Software™ —is the most powerful connectivity 
software available for the IBM® environment, 
including the new PS/2™ 

Our popular Quick Reference Guide for Micro- 
Mainframe Communications compares IBM, 
IRMA™ and EXTRA! and answers important 
questions about the new IBM standards, mul¬ 
tiple sessions, windows, file transfer, API and 
graphics. Information you should know before 
you make long-term commitments. 


If you’d like a copy of our free guide, connect 
with Attachmate today. Call toll free: 


1 - 800 - 426-6283 

(1-800-IBM-MATE) 



Quality Micro-Mainframe Solutions 
Attachmate Corporation 
3241 118th S.E., Bellevue, WA 98005 
(206)644-4010 


Copyright © 1987, Attachmate Corporation. EXTRA! Connectivity Software is a trade¬ 
mark of Attachmate Corppration. IBM is a rostered trademark and Personal System/2 
is a trademark of International Business Machines Corporation. IRMA is a trademark 
of Digital Communications Associates, Inc. 
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PHOTO 1: SQL*Forms Field Options 


EDITORIAL INUEHTORY — Article File 

DEFINE FIELD Seq « 1 

Nane TITLE 

Data Type: 

kchar number rnumber date 

ALPHA INF RUfT JDATE 

TIME HONEY RHONEY EDATE 

Day Phone: 


Act ions* 

TRIGGER .ATTRIBUTES UALIDATION 
COMMENT COLUMNS 


Date Due: 

Date Received: 

Sizes: Editorial: 

Listings: 

Total: 

Payments: Article: 

Bonus.* 

Total: 


Font: pctech Block: main Page: 1 SELECT: 1 Char Hode: Replace 


PHOTO 2 : specifying Field Validations 



After placing the cursor on the field and pressing the F2 Once a field is selected, the VALIDATION action allows the 

function key, the name, data type, and a list of actions the developer to permit copying the value, to set defaults and 

developer might select are displayed on the pop-up menu. ranges, to define a look-up table and to write help text. 


SQL*Plus contains an abundance of 
elegantly implemented data-manipula- 
tion functions to interchange data types 
and formats. Reasonably complex re¬ 
ports can be written in SQL*Plus using 
data-manipulation functions and data- 
formatting commands. Output is typi¬ 
cally presented on screen, but it can be 
redirected to a printer with the SPOOL 
command, which uses the DOS PRINT 
spooler program. Complex reports are 
usually implemented via the 
SQL*Report tool. 

Debugging in SQL*Plus is inconve¬ 
nient. When submitted for execution, 
each SQL*Plus command is parsed and 
checked; if an error occurs, parsing 
vStops and the user is notified. For ex¬ 
ample, if four column names are 
spelled incorrectly in a command, the 
command must be resubmitted four 
times for oracle to identify all errors. 
SQL*Fomis. SQL*Forms is the primary 
application development and execution 
tool for ORACLE databases; using 4GL 
techniques, it can be interfaced with 
the kernel to develop complex applica¬ 
tions. The menu-driven application de¬ 
sign tool is for creation and execution 
of end-user data-entry, update, and 
query interfaces for databases. 

The tool consists of several mod¬ 
ules. The Interactive Application De¬ 
signer (LAD) creates forms, which dis¬ 
play database elements; then the Inter¬ 
active Application Converter (lAC) 
reads the form definition and builds a 
.INP format file, a file common to all 
ORACLE implementations, that allows 
forms to be ported to different com¬ 
puters. The Interactive Application Gen¬ 
erator (LAG) generates a system-specific 
version in a .FRM file that can be exe¬ 


cuted by the Interactive Application 
Processor (LAP), allowing use of forms 
without changing them. The LAD, lAC, 
lAG, and LAP modules are integrated 
through a high-level forms control 
menu in SQL*Forms on larger oracle 
implementations, but not on PCs. 

One reason that the PC cannot use 
the menu to activate the lAC, LAG, and 
LAP modules is the lack of available 
memory for DOS. lAC and LAP also 
require logging on to databases. In 
single-user DOS implementations, users 
are logged out of the database before 
the lAC or lAP log-on procedure is 
executed; this causes failure when the 
called program attempts to return to 
the SQL*Forms master program. 

Because a menu is not available, a 
simple DOS batch file that repeatedly 
executes programs in step sequence 
(design, convert, generate, execute) 
works well for forms development. 
SQL*Forms uses function keys in both 
the form-design phase and the end- 
user form-execution phase. 

Forms are convenient for working 
with database information. Like a paper 
data-entry form, forms display data on 
screen. Each form is composed of un¬ 
limited pages. Data from each table 
included in the form are in specified 
areas (blocks) of the page, which can 
be single-record or multirecord. A 
form can contain several blocks, each 
block corresponding to a different 
table in the database and each one also 
specifying one or more records from 
its table for display. 

To develop forms interactively, LAD 
is entered from the DOS prompt by 
typing SQLFORMS after oracle has 
been started. For simple one-table 


forms, default values are available. 
SQL*Forms automatically creates a de¬ 
fault data-entry and query screen for a 
table with no special developer action 
required except specifying the table 
and executing the modules to perform 
the conversion and generation steps. 
Default forms developed in this man¬ 
ner are automatically multiuser. 

Developers can customize forms 
from either blank or default screens 
using a series of pop-up menus, param¬ 
eter data-entry windows, and screen 
painting. Photo 1 is an example of cus¬ 
tomizing a form. The cursor is placed 
on a form field; pressing F2 causes a 
pop-up menu to display the name, data 
type, and a list of possible actions for 
developers to choose. For example, 
choosing the ATTRIBUTE action dis¬ 
plays a pop-up menu listing all attri¬ 
butes of a field; choosing the VALIDATE 
action shows a pop-up window through 
which developers allow copying data 
values to the field, and can define 
range checking, table look-ups, and 
help text (see photo 2). 

Because it is run on a variety of 
computer systems, SQL*Forms is sim¬ 
plistic in its use of the keyboard; menu 
options are chosen by moving the cur¬ 
sor to the select option rather than 
pressing a designated hot key. 

Form fields can be assigned other 
attributes such as format control for 
data types, minimum and maximum 
values, default values (including data¬ 
base tables of multiple default values), 
a line of help text, or a primary key 
attribute to control uniqueness of data 
entered. The primary key attribute can 
be applied to more than one field; the 
set of fields with this attribute defines 
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London, 12:15 a.m.: Inventory File Updated 
Hong Kong, 8:15 a.m.: Cash Receipt File Collected 
Lima, 7:15 p.m.: The Day’s Orders Retrieved 

“Whodunnit?” 


(Case No* 52 The Mystery o 



“It was really the most extraordinary business... 

“It seems several computers in distant parts of the 
world were intelligently accessed for the purpose of 
collecting and disseminating vital information for the 
next day’s business activities at odd hours without the 
benefit of any human operator. They were efficiently 
reorganizing and transmitting their data to the PC of 
one Mr. Edward Drake of Trenton, New Jersey. Drake’s 
alibi—a quiet dinner at home with his family at the 
time of these activities. 

“The evidence decidedly pointed to Meridian 
Technology, Inc., one of the leading manufacturers of 
communications software. Meridian has developed a 
remarkable new communications software package 
referred to as “CCExpress.” CCExpress allows fully 
automated, totally unattended, remote operation and 


file transfer between IBM PC, XT, AT and compatible 
computers. 

“And the plot thickens. CCExpress also includes Carbon 
Copy PLUS, the only double feature in communications soft¬ 
ware, to make up a highly powerful tool for complete com¬ 
munications. An amazing piece of business... 

“A few questions remained unanswered, so I rang 
Meridian at (714) 261-1199 and the rest was explained 
to me. By using the menus available in CCExpress, 

Drake instructed his computer to access the other com¬ 
puters in remote locations during lowered telephone rates 
and abnormal hours of operation. 

“Drake’s business savvy and the strategic advantage he 
afforded his company utilizing his computer 24 hours of the 
day with CCExpress was quite impressive! The mystery 
was solved.” 


CCExpress, around the clock and around the world* 
Simply put, a vital link to your success* 


IMERIDIAN TECHNOLOGY INCIIIlim 


7 CORPORATE PARK ■ SUITE 100 ■ IRVINE, CALIFORNIA ■ 92714 ■ (714)261-1199 

Carbon Copy, Carbon Copy PLUS, and CCExpress are registered trademarks of Meridian Technology, Inc. All other referenced products are trademarks of their respective manufacturers. 








































Da«^ Phone: 


text; and a list of functions, including 
enter, update, and query, that can be 
performed on the field. By using 
SQL*Forms, the developer can create a 
help database keyed to each field and 
help key. oracle’s documentation 
shows how to set up a help screen. 

Forms blocks can also be used to 
create menus by obtaining a field value 
for the choice and using the macro 
case statement to determine subse¬ 
quent actions. An automatic menu is 
available from a function key, allowing 
operators to choose a block to work 
on. The menu key can be assigned its 
own macro to return operators auto¬ 
matically to the menu block. 


Global variables can be defined 
independently of form fields and can 
point recursively to other variables. 
Variables are used for two purposes: to 
store temporary values and to pass val¬ 
ues between forms and triggers. Three 
SQL*Form system variables (which can 
be read only, not written to) contain 
die names of the current form, block, 
and field. 

The ability to define multirecord 
blocks widiin forms and to allow 
SQL*Forms to manage the scrolling of 
records within blocks negates die need 
for the great deal of procedural code 
used in odier data managers. Blocks 
can extend across more than one 
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the uniqueness of a record. For exam¬ 
ple, a combination of last-name, first- 
name fields can prevent entry of dupli¬ 
cate names into a table, yet allow the 
addition of more than one person with 
the same last name. 

Developers can designate that the 
80-character HELP text appear to users 
either to provide further guidance au¬ 
tomatically when die field is entered or 
to assist in specific help when users 
press a function key (oracle’s default is 
set to FIO). Pressing the help key a sec¬ 
ond time brings up a full screen of 
other attributes assigned to the field, 
such as minimum, maximum, default, 
and current values; the displayed help 


TRIGGERS 

Triggers are sets of SQL statements or 
other commands written by. develop¬ 
ers to streamline activities such as 
data validation, entr\^ and update. 
They fire in response to an event or 
user action, such as pressing a key, 
when a form is run. 

Triggers can be defined at the 
field, block, or form level and can be 
activated by: entry’ to the trigger’s as¬ 
sociated object (field, block, or form), 
query’ initiation or completion, 
change of a field value (at various 
levels), or exit from a field, block, or 
record. In addition, triggers can call 
other triggers. 

Witliin this general range of trig¬ 
ger levels and activation events, a va¬ 
riety of specific trigger types exist, 
such as the six types of COMMIT trig¬ 
gers (predelete, postdelete, preinsert, 
postinsert, preupdate, postupdate). 

The scope of a trigger depends on 
the level at which it is defined. For 
example, a field trigger defined at the 


block level applies to all fields in the 
block unless overridden by a field 
trigger defined at the field level. 

Within a trigger, two extensions 
to SQL allow referencing a form field. 
A colon before a field name in an 
SQL statement refers to a field in a 
form rather than one in a table, and a 
special INTO clause can be used in a 
SELECT statement to cause selected 
data to move into fields on the form. 

Other SQL*Forms commands that 
can be used in trigger steps are 
#EXEMACRO, #COPY, #ERASE, and 
#HOST. The #EXEMACRO, for exam¬ 
ple, command executes a series of 
actions that might include operator 
functions (as if the operator had 
pressed a function key) or other spe¬ 
cial SQL*Forms functions. The 
#EXEMACRO command includes a 
CASE statement for process control 
and can execute one or more of 40 
available functions such as COMMIT, 
MOVLEFT, PAUSE, DELCHR. 


Defining a trigger in SQL*Forms 
is a menu-driven process. Photo 1 
shows the menu for defining a post¬ 
change trigger for the category^ field 
A post-change trigger is driven by 
changing the value in the field. The 
SQL code for the trigger for the cate¬ 
gory field is shown in photo 2. 

Each step in a trigger can suc¬ 
ceed, fail, or generate an error; the 
execution sequence depends on the 
success or failure of each step. Events 
activate clusters of triggers, which in 
turn activate other clusters. A trigger 
can cause an event, such as the 
changing of a different field’s value, 
that activates post-change triggers of 
that field. The post-change trigger is 
not executed until the next time the 
field is validated, which might be at a 
later time. This is a potentially confus¬ 
ing situation for operators if the form 
validation sequence is not thought 
out by designers. 

—Dave Browning and Hugo Blasdel 


PHOTO 1; Defining a Trigger 


PHOTO 2: Trigger for Category Field 


EDITORIAL INVENTORY - 


DEFINE FIELD Seq I 

Nane CATEGORY 

CHOOSE TRIGGER 

Name 

POST-CHANGE 

Actions: 

CREATE JIODIFY DROP 

LIST DEFINE KEYS 

- TYPES PREVIOUS NEXT 


Sizes: Editorial: 

Listings: 

Total: 


Pagnents: Article: 

Bonus: 

Total: 


I EDITORIAL INVENTORY — Article File 

DEFINE FIELD Seq I 10 

Name CATEGORY Dag Phone: 

CHOOSE TRIGGER - 

Name 

POST-CHANGE 

Seq I 1 TRIGGER STEP Label 

select 'x' 
froH dual 

where :categorg in ('Product Review'/Technical Article'/Department', 
'Tech Notebook' ) 

Message if trigger step fails: 

Must be: Product Review, Technical Article, Department, or Tech Notebook 
Actions: 

CREATE COPY DROP ATTRIBUTES COMMENT 

FORWARD BACKWARD PREV STEP NEXT STEP 


Form: pctech Block: main 


ge: 1 SELECT: 1 Char Mode: Replace 


Form: pctech Block: main 


Page: 1 SELECT: 1 Char Mode: Replai 


Selecting the TRIGGER action for the category field displays The post-change trigger defined for the category field indi- 

the types of triggers that can be defined for that field. cates the action to be taken when values are changed. 
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Our software comes with something 
no one else can offer. 


When you join the Lattice family 
of customers, you’ll discover that 
your software purchase is backed 
by more than just an excellent 
warranty It’s backed by unparal¬ 
leled technical support. By a total 
commitment to your success and sat¬ 
isfaction. And by Lattice’s dedication 
to excellence in products and services. 

Unlike other software manufacturers 
who charge you for services after you’ve 
purchased their product, Lattice offers 
a unique package of support programs 
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Lattice Bulletin Board Service 

LBBS is our 24-hour a day bulletin 
board system that allows you to obtain 
notification of new releases, general 
information on Lattice products, and 
programs for the serious user. And if 
you’ve ever experienced the frustration 
of having to wait a year or more for 
a new release (that has corrected a 
bug), you’ll really appreciate LBBS. 
Because with this service, you can 
actually download the latest program 
fixes to instantly eliminate any bugs 
discovered after release. 


Available through dealers and 
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Technical Support Hotline 
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Support Representatives are only a 
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we’ll be there for the next generation 
of technical changes. But most of all. 
Lattice is there for you. 


Lattice, Incorporated 
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Lombard, IL 60148 
Phone: 800/533-3577 
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MANAGING DEBASES 


TABLE 2: Some Functions That Triggers Perform 


TASKS 

Validating data entn’. 

Protecting database integrin- from operator errors. 

Limiting operator access to specified forms or screens pertinent to assigned task. 
Displaying data related to entered data through table lookup. 

Comparing values betw^een form fields. 

Calculating and displaying calculated values. 

Enforcing completion and coordination of transaction activities. 

Expanding functionality of function keys. 

Performing complex transactions. 

Calling other forms. 

Verifying user access to the form by identification or time of day. 

One of the most important tools offered to developers by SQL*Forms are triggers, 
which are sequences of code that execute in response to some event occurring 
on the form. Triggers initiate a variety of important functions in an application. 


FIGURE 3: Application Table Creation 


CREATE TABLE article 

(volume chard), inumber char(2), category char(17), dept char(21), 
title char(60), athornl char(18), authornf char(12), coauthnl char(18), 
coauthnf char(12), comish chard), reed char(8), reedt date, edpg number(2), 

Istpg number(2), paymt number(4), bonus number(2)); 

CREATE TABLE author 

(Iname chard8), fname chard2), addr char(20), city chard6), state char(2), 
zip number(5), work chardO), home chardO), ssn char(9), bio char(2A0)); 

CREATE TABLE issue 

(volume chard), inumber char(2), deadline char(8), deaddate date, 
month char(9), year char(4)); 

The Author, Articles, and Issues tables used in the PC Tech Journal application 
and benchmarks are defined using the CREATE TABLE definitions shown hefe. 


screen with automatic shifting from 
screen to screen as fields are navigated. 
A minor annoyance is that while 
SQL*Forms allows users to page down 
through a block, backward scrolling 
must be done a record at a time. 

Once designed, forms can be used 
to manipulate databases via triggers. A 
trigger is a set of one or more steps 
executed in sequence in response to 
some event during the execution of a 
form (see “Triggers" sidebar, p. 118). 
Some tasks a trigger might perform are 
listed in table 2. A step includes one 
SQL or SQL*Forms command, or a user 
exit call (calls to traditional programs). 

The nonprocedural concepts of 
triggers and macros provide applica¬ 
tions developers with unlimited power 
to create forms for data entr\' and ma¬ 
nipulation. A quer\^-mode of forms exe¬ 
cution allows operators to use data- 
entry forms to enter selection criteria 
for database queries, but omits trigger 
steps that would result in changes to 
tlie database. The ability to cause one 
form to call another allows very com¬ 
plex applications to be written. 3GL 
programs can also be called from 


within forms for special-puipose pro¬ 
cessing. Only Lattice C is supported in 
this environment even though Micro¬ 
soft C is also supported by the Pro*C 
tool. Forms can exit to DOS, but can¬ 
not reenter that way due to a bug in 
the current release. 

The fundamental nonprocedural, 
4GL approach taken by oracle in 
SQL*Forms is elegant and powerful; it 
eliminates awkward and clumsy proce¬ 
dural constructs. For programmers who 
have never worked in a nonprocedural 
environment, the concept of triggers 
and events will require learning a new 
way of viewing forms development. 

One significant weakness in ora¬ 
cle’s overall application development 
capabilities is that it provides no means 
to document a form. Developers 
should be able to document their de¬ 
signs for application maintenance, con¬ 
sidering how powerful and complex 
forms can become. 

Another concern is implementation 
of data integrity controls, in the forms 
tool rather than in the data manager 
structure. On the negative side, devel¬ 
opers must be careful to repeat field 


validation each time the field is pre¬ 
sented for update. On the positive side, 
operators can receive validation feed¬ 
back on a field-by-field basis and im¬ 
plement data-correction procedures at 
an appropriate point in the process. 
Ideally, developers should be able to 
check data at field-entn^ time with ora¬ 
cle checking data integrity at trans¬ 
action-commit time. 

SQL*Report. SQL*Report develops com¬ 
plex, nested reports—beyond those 
that are within SQL*Plus’s capabilities. 
SQL*Report requires a standard text 
editor to create a report control file 
that is composed of SQL*Repon: state¬ 
ments, user text, and report format 
commands (RI^C). oracle's report gen¬ 
erator, RPT, reacds the report control 
file; processes SQL commands; and 
places the database output, user text, 
and report formatter (RPF) commands 
into an interim file. RP¥ processes the 
interim file, interpreting embedded RPF 
commands to integrate database output 
extracted by RPT with user text. The 
formatted output is then sent to a des¬ 
ignated output device. 

At least 30 report tables (not data¬ 
base tables) can be defined, with a 
maximum 255 columns per table, a 
maximum 255 input token, and no pre¬ 
set limits on depth of table nesting. 
SQL*Report places no restriction on the 
SQL queiy needed to extract data, only 
on the capacity of the output-formatting 
process. RPF assumes 66 lines per 
page. The documentation provides a 
work-around technique for shorter 
pages, but not longer ones. 

Input requested from users by 
SQL*Report commands during the gen¬ 
eration phase can be used to select 
data and preprogrammed report op¬ 
tions. One unusual characteristic is that 
the DATE macro is expanded when 
reports are printed b\' the RPF pro¬ 
gram, rather than when data are ex¬ 
tracted from databases by the Rl^T pro¬ 
gram. Report users could be misled 
about the age of reported data if a sig¬ 
nificant delay occurs between data ex¬ 
traction and report printing processes, 
which are controlled at the DOS level, 
not by' Professional oracle. 

The SQL*Report process is typical 
of mainframe reporting programs and 
should be modernized like SQL*Forms 
to use screen-painting techniques to 
specify format definitions. It is power¬ 
ful and flexible, but requires learning 
report programming language syntax. 
SQL*Calc. This tool provides a large 
spreadsheet for data display, ad hoc 
data manipulation, and data entiy/ 
update. SQL*Calc supports retrieval of 
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FIGURE 4: Sample SQL Query 


Query 1. 


set space 4; 


How many pages are booked in an issue, divided into 
editorial pages and listing pages with individual 
and combined totals? This is the simple query for 
volume 3 issue 11 as a user would type it in. 


SELECT sum(edpg), sum(lstpg), sum(edpg+lstpg) 

FROM article 

GROUP BY volnum,issnum 

HAVING volnum = 3 and issnum =11; 


Query 1. 

DOC 

This is a slightly more elaborate version of Query 1, interactive 
and formatted for a single volume and issue, declaring column 
aliases and formats, and using ORACLE'S interactive variables. 

# 

COLUMN cvol format 9999 heading 'Volume'; 

COLUMN cnum format 9999 heading 'Issue(Number'; 

COLUMN eltot format 9999 heading 'Ed/List(Total Pages'; 

COLUMN clstpg format 9999 heading 'Listing(Pages'; 

COLUMN cedpg format 9999 heading 'Editorial(Pages'; 

SELECT volnum cvol, issnum cnum, 

sum(edpg) cedpg, sum(lstpg) clstpg, sum(edpg+lstpg) eltot 
FROM article 
GROUP BY volnum,issnum 

HAVING volnum = &&volume_number and issnum = &&issue_number; 
UNDEFINE volume_number 
UNDEFINE issue number 


Figure on left shows SQL query to retrieve number of issue pages, divide them into editorial/listing pages and show indi¬ 
vidual/combined totals. Figure on right shows the same query, with SQL*Plus commands used to format output. 


data from tables in response to queries 
and displays data in spreadsheet for¬ 
mat. The data can be used to update, 
insert new rows, or delete rows in 
database tables. The spreadsheet inter¬ 
acts with the database via SQL state¬ 
ments entered into spreadsheet cells so 
that the entire database is available to 
users through SQL. 

This tool has two drawbacks. 
Changes to the database applied from 
the spreadsheet take place slowly, one 
row at a time. In addition, the lack of a 
macro capability in the spreadsheet it¬ 
self limits its usefulness as a general 
purpose spreadsheet program. 

Pro*C (and other Pro*languages). Profes¬ 
sional ORACLE Pro*C interfaces oracle to 
the C language. Pro*C is a precompiler 
that allows developers to embed SQL 
statements directly into either Microsoft 
or Lattice C source code. 

The tool translates SQL statements 
into source code language for subse¬ 
quent processing by tlie host language 
compiler program. It allows declaration 
of variables, moves data to and from 
the ORACLE database using SQL, and 
reports any status messages. Because 
procedural host languages process one 
record at a time, cursors are used to 
match host language record processing 
to SQL table processing. A cursor asso¬ 
ciated with a query is declared, 
opened, used, and closed. The cursor 
is used with the FETCH command to 
return query result table rows one at a 
time. In Pro*C, 32 cursors can be 
opened at the same time on the same 
or different tables. 

In addition to Pro*C, Oracle Cor¬ 
poration has announced a COBOL in¬ 
terface. Larger oracle implementations 
also have interfaces to languages such 
as FORTRAN, PIVl, and Ada. 


Other Tools. SQL*Design Dictionary, a 
$2,000 program that documents exist¬ 
ing database designs, generates oitACLE 
database table definitions automatically. 
SQL*QMX, a $395 ad hoc reporting 
program similar to IBM’s QMF, in¬ 
cludes query-by-example (QBE), QBE- 
to-SQL translation, and general report¬ 
formatting capabilities. 

DETECTING ERRORS 

Mechanisms in oracle report two gen¬ 
eral groups of errors as they occur 
within an application: those occurring 
without regard to operating system 
environment and those that are oper¬ 
ating-system specific. Errors are num¬ 
bered and classified into 40 groups, 
from “kernel access method errors” to 
“dictionary manipulation (recursive) 
errors.” Individual errors are described 
by number, with the cause and recom¬ 
mended action listed. 

The most frequently encountered 
errors in development involve SQL syn¬ 
tax or tool commands. SQL*Plus identi¬ 
fies SQL syntax errors to the faulty lo¬ 
cation in the command string and stops 
interpreting when the first syntax error 
is encountered; several iterations of 
correction and execution can be re¬ 
quired to identify all errors in a single 
command. SQL*Report continues inter-' 
preting so that other errors can be de¬ 
tected. Identifying all syntax errors in 
structured language commands is not 
possible in one pass; the first error 
encountered affects the remainder of 
the command so that the parser cannot 
determine its validity. 

Transaction processing minimizes 
the effect of errors on the integrity of 
data. Transactions can be left in an un¬ 
committed state when Professional ora¬ 
cle encounters a program crash, 


whether for internal error, operating- 
system restart, or power outage. Upon 
restart, oracle searches for any uncom¬ 
mitted transactions and abnormal tem¬ 
porary tables; uncommitted transactions 
are rolled back and temporary tables 
are deleted to restore databases to 
their original states before the incom¬ 
plete transactions were initiated. 

Professional oracle differs in one 
important respect from other oracle 
versions in that it has no “after-image” 
journal that permits full restoration of 
databases following crashes between 
backups. It requires storage and pro¬ 
cessing time and expense generally too 
great for single-user systems. 

LOADED UTILITIES 

Among Professional oracle’s utilities is 
tlie ORACLE Data Loader (ODL), which 
loads data from external operating sys¬ 
tem files into previously created oracle 
tables. External file records can be 
fixed or variable length, but only one 
variable length field is allowed and it 
must be the last field in the record. 
ODL reads a control file that defines 
the input record fields and sets ODL 
parameters, such as number of records 
to skip, number of errors to allow be¬ 
fore aborting, and number of records 
committed at one time. The control file 
also specifies the table to receive input 
records. Input record definitions iden¬ 
tify input fields with temporary names 
that are used in the table-loading 
INSERT statement so that column ar¬ 
rangement need not match between 
input data layout and table definition. 

Incoming data are validated against 
target column definitions, and only nu¬ 
meric or character data can be im¬ 
ported. Additional validation and con¬ 
version of dates from character to date 


DECEMBER 1987 


121 



















MANAGING DADVBASES 


FIGURE 5t Sample Report Specificatiotis 


Report 3. 

DOC 

list titles, VO I, num, fee+bonus 

sort by author 

total for author by year 

[assuming the author is paid on the 

issue date, and coauthors are not paid] 

# 

break on auth page on year skip on vol on num 

compute sum of paid on year 

COLUMN auth format a1 new_value ath noprint 

COLUMN vol format 99 

COLUMN num format 99 

COLUMN title format aSO word_wrapped 

TTITLE • PAYMENTS TO • ath skip 2 

SET pagesize 54 

SET newpage 6 

SET pause off 

SET underline on 

SPOOL output.sql 

SELECT year, volnum vol, issnum num, title, paymt+bonus paid, 
authornl||', '||authornf auth 
FROM article a, issue i 
WHERE i.volume = a.volume 
AND i.inumber = a.issnum and authornl like 'C%' 

ORDER BY authornlI(authornf, year, volnum, issnum; 

SPOOL OUT 

CLEAR breaks 

CLEAR columns 

CLEAR computes 

TTITLE " off 

SET pagesize 15 

SET newpage 1 

SET pause 'More’ pause on 


SQL*Plus report commands can be used to format simple 
reports, in this case a list of all articles by each author in¬ 
cluding the volume, number, and fee plus bonus paid. 


FIGURE 6: Sample Output for Report 3 


Output of Report 3 (for Authors whose names start with C only) 
PAYMENTS TO Chan, John 


YEAR VOL NUM TITLE PD 


1985 3 1 Inner Workings of PL/1 1605 

5 Manipulating Asynchronous Communications 610 

6 How to Use Modems 1605 

7 Future Trends in CP/H 1210 

Legal Implications of Monitors 810 

**** *** **★ . 

sum 5840 

1986 4 1 Manipulating LAN Software 615 

Product Review: PC-Mainframe Application 1010 

Integration 


3 Legal Implications of Mainframe Software Ported to 1410 


Micros 

4 Interfacing to PC Minicomputer Connections 1205 

5 Inner Workings of Printers 815 

7 Legal Implications of Windowing Software 1210 

Interfacing to PC-Mainframe Application 415 

Integration 

12 Interfacing to Tape Backup Systems 205 

Future Trends in Multifunction Boards 810 

**** *** *** 

sum 7695 

1987 5 4 Legal Implications of COBOL 1205 

7 Future Trends in Printers 1015 

9 Manipulating Data Management 1615 

11 Future Trends in Graphics Software 1010 

12 Manipulating BASIC 615 

**** *** *** 

sum 5460 


The sample output for the SQL*Plus report code (which is 
found in figure 5) is shown for one author. To produce a 
more complex report format, SQL* Report can be used. 


format is done by manipulating data 
after it is loaded into the table. A log is 
generated showing the number of rec¬ 
ords loaded and amount rejected for 
not meeting edit criteria. Rejected rec¬ 
ords are placed in a separate file to be 
edited and the load tried again. 

ODL does not support the com¬ 
mon PC data exchange formats, delim¬ 
ited and DIF, nor any other program 
file structures such as dBASE s .DBF or 
Lotus 1-2-3 s .WKS. 

Export/Import utility programs 
permit data to be extracted from Pro¬ 
fessional ORACLE into a condensed ASCII 
form, which can then be moved be¬ 
tween installations of oracle on differ¬ 
ent machines. The condensed ASCII 
form contains the information that is 
necessary to recreate the oracle repre¬ 
sentation of saved data, including table 
definitions, table data, grants, syno¬ 
nyms, view definitions, space defini¬ 
tions, and indexes. Data can be ex¬ 
ported for entire databases, for single 
users, or for specified sets of tables. 


The export and import programs 
process data only between oracle data¬ 
base format and ORACLE-specific storage 
and transmission format; not between 
different vendor products as is the 
usual definition of export and import 
in the PC environment. 

To export data to other PC pro¬ 
grams, a queiy^ must be developed that 
extracts desired data elements, formats 
them as a single string with needed 
delimiters and field truncation, and 
spools the output to a file. The maxi¬ 
mum length of a fixed field output rec¬ 
ord is 999 characters. 

SAMPLE APPUCATION 

The sample application used for all 
data manager reviews in the PC Tech 
Journal series was implemented for 
this review. The application specifica¬ 
tion consists of three data tables (Ai'ti- 
cles. Authors, Issues), a data-entry/ 
update screen, queries, reports, and 
benchmarks. PC Tech Joumal's applica¬ 
tion tables are not generally normal¬ 


ized, although normalizing is the rec¬ 
ommended approach for running rela¬ 
tional data managers (see the sidebar, 
“Normalizing Databases,” in “Relational 
Power, PC Ease,” this issue, p. 95). 

The SQL CI^TE TABLE com¬ 
mands used to create the sample appli¬ 
cation are shown in figure 3. Because 
DATE cannot be imported directly into 
a field having the DATE data type, a 
two-step process was necessary. DATE 
fields were brought into a character 
field, deadline; then converted using 
the TO_DATE function and placed in 
the field deaddate, which has the DATE 
data type. The versatility of TO_DATE 
allows it to accept character date input 
in a number of different formats. 

Once tables were created, data 
were loaded using the ODL utility. Be¬ 
cause ORACLE does not directly import 
delimited field data files, the files were 
converted from delimited to fixed field 
format. This was done using dBASE iii 
PLUS to import records into a single 
field of a. table and parse the rows into 
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[ figure 7 ; ExampleTrijg^ Definitions 


SELECT 'X' /^trigger for Category*/ 

FROM dual 

WHERE rcategory in ('Product Review*,'Technical Article','Department','Tech Notebook') 

SELECT 'X' /*trigger for Department*/ 

FROM dual 

WHERE (:Category != 'Department* and Dept is Null) 

or (:Category = 'Department' and :Category is not Null 

and :dept in ('Programming Practices*,'Directions','Legal Brief','Product of the Month')) 


Triggers can be used for data validation. For example, a trigger is used to check 
that the category is one of four permissible values; another trigger is used to ac¬ 
cept a valid department or a null value if the category is not a department. 


separate fields according to delimiters. 
The requirement that import data con¬ 
form to a single format is a weakness 
of oiuci^ in the PC environment, 
where program coexistence is sup¬ 
ported through flexible data import/ 
export features. 

One other difficult}' encountered 
was that a blank number column was 
read in as NULL rather than zero, thus 
precluding math processing until the 
NULL values were replaced with zeros. 
This was taken care of in a preprocess 
pass with dBASE, but it could also have 
been accomplished in OftACLH by using 
the SQL*Plus Null Value Function 
(NVL), which converts NULL values to a 
user-specified value and retains non- 
NULL values. Much processing could be 
avoided if ODL had access to existing 
ORACLE transformation functions, such as 
NVL and TO_DATE, during loading. 

The Author table was loaded with 
ODL using the following control file 
specifications in the file AUTHOR.CTL: 

define record impport as 
In (char (18)), fn (char ( 12)), 
adr (char (20)), 
cty (char (16)), sta (char (2)), 
zip (char (5)), 

wph (char (TO)), hpn (char (10)), 
ssn (char (9)); 
define source file 
from author.txt 
length 200 
containing impport; 
for each record insert into author 
(Lname,fname,addr,city,state,zip, 
work,home,ssn) 

values (ln,fn,adr,cty,sta,zip,wph, 
hpn,ssn) 
next record 

The following PC-DOS batch command 
file loads the author file and presents 
the log and reject files for review: 

odl author.ctl logstuf log user/password 

type logstuf log 

pause 

type logstuf bad 

The Articles and Issues tables were 
loaded in a similar manner. 

Queries. All ciueries required by the 
sample application were developed di¬ 
rectly in SQL*Plus (see figure 4). If 
such queries were used freciuently by a 
data-entr\' person, they could be made 
part of an application developed using 
the SQL*Forms tool and driven b\’ a 
menu block. SQL*Plus permits use of 
input parameters; when an SQL*Plus 
command encounters a parameter of 
the type & variable or &&variable, 
users are asked for a value. This fea¬ 
ture permits queries to be made into 


parameters, as in the SQL* Pi us example 
for the quer)', “How much did we pay 
per printed page for editorial in an 
issue? This should include articles that 
are not departments.” 

SELECrr sum(puymt + bonus)/ 
sum(edpg + Lstpg) 

FROM article 

WHERE category ! = ’department’ 

GROUP BY volnum, issnum 
HAVING volnum = &volnum and 
issnum = &issue; 

One bug was encountered in the 
area of referential integrity. A view was 
created as a queiy, then an SQL*Plus 
COLUMN command was issued to for¬ 
mat a column of the view for an output 
report, which executed perfectly. The 
view was then dropped. When the user 
subsequenth’ dropped the SQL*Plus 
COLUMN, the system entered a loop, 
endlessly repeating an error message. 
Reports. Reports in the application 
were developed using simple SQL que¬ 
ries with SQL*Plus commands for for¬ 
mat, breaks, and summations. Figure 5 
shows the SQL*Plus program and fig¬ 
ure 6, the output for one of the re¬ 
ports. The first few lines set up format¬ 
ting, including the SPOOL command; 
then the SELECT command extracts 
data. The spool is then closed out and 
the formatting cleared. Neither 
SQL*Plus nor SQL*Report provides a 
simple way to specify conditional page 
breaks (for example, an author listing 
should not be started too close to the 
bottom of a page), but it is possible to 
program such breaks into reports pro¬ 
duced using SQL*Report. 

Address labels were written out 
using a short line length so the output 
lines would wrap onto the label. There 
is no provision to specify multiple la¬ 
bels across a page in SQL*Plus, but 
such output could be created with 
SQL*Reports. The DISTINCT clause 
eliminates duplicate label generation 
where an author of one article is also 


author or coauthor of another. The 
SQL UNION of two subqueries extracts 
both authors and coauthors from the 
Articles table; had the data been nor¬ 
malized the query would have been 
substantially simpler. 

Application screen. SQL*Forms was 
used to create the article input screen 
specified as part of the PC Tech Jour¬ 
nal sample application. Rec]uirecl data 
edit checks were .implemented using 
SQL commands at appropriate field 
trigger points. The only difficult trig¬ 
gers in order to implement the checks 
were those to retrieve the senior au¬ 
thor's phone number based on a data 
change in either the first- or last-name 
fields. Normalizing the database would 
reduce the complexity of triggers. 

Data entry and validation. Data elements 
were validated through the form cre¬ 
ated with SQL*Forms. One validation 
that has been difficult, if not impossi¬ 
ble, for many data managers reviewed 
in this series is the check of categoiy 
and department fields. The category 
field must be one of four possible text 
values; the department field must be 
null if the categoi*}' field is amthing 
other than department, and must be 
one of four specified non-null values if 
the category is department. This was 
implemented in the SQL triggers by 
selecting a constant from a dummy 
table (called DUAL) to indicate success 
or failure of a trigger that includes a 
WHEI^ clause on a SELECT statement 
(see figure 7). Trigger success or fail¬ 
ure in turn activates other triggers to 
accomplish conditional tasks. 

The same technique can be used 
in triggers to verify that state abbrevia¬ 
tions are valid and, in general, to pro¬ 
vide validation for enumerated data 
types against lists of valid values. 
Benchmarks. Except for the benchmark 
that loads the Authors table from an 
external file, all benchmarks were run 
under SQL*Plus. SQL made it easy to 
implement the benchmark that docu- 
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MANAGING DEBASES 


FIGURE 8: Benchmark Results 


BENCHMARK TASK TIME 


A. Add 900 records to an empty database table 62 

B. Index table on two fields (7 b\i:es) 29 

G. Document and tally codes from one column 13 

D. Mass change of one column (28 row's of 900) 7 

E. Extract selected records to create a text file 5 



ORACLE 1 I 

AVERAGE, PRODUCTS REVIEWED TO DATE I I 

All times are in seconds. 

All benchmarks were run on an IBM PC/AT (6 MHz) with 640KB memory. The tests 
were run in an SMB partition on a CM 120MB disk under DOS 3.0. 


Professional ORACLE performs ever}^ benchmark better than average and offers 
the added benefits of a truly relational, mainframe-compatible data manager. 


ments and tallies codes from one col¬ 
umn, as shown below: 

timing start ’STATE CODES WITHOUT 
PRIOR INDEX’; 
timing show 

SELECT state, count(state) 

FROM author 
GROUP BY state 
ORDER BY state; 

timing stop 

ORACLE displayed stellar perfor¬ 
mance on this benchmark and better- 
than-average performance on all others. 
One factor that contributes to oracle’s 
speed is its infrequent disk accesses 
due to extensive buffering. 

The benchmark requiring export 
of California authors to a delimited 
ASCII file is wTitten as a query' or re¬ 
port and spooled to a DOS file. Ac¬ 
cordingly, the queiy^ included com¬ 
mands to trim, insert delimiters, and 


concatenate the output, as w^ell as to 
select output data. 

POWERFUL PERFORMANCE 

Professional oracle is the perfect rela¬ 
tional data manger for developers who 
work in the oiucle environment on 
larger computers and who want to 
implement data management opera¬ 
tions and support in a PC and LAN en¬ 
vironment. For developers who are at¬ 
tempting to ci'eate professional data¬ 
base systems “from the ground up’’ 
and are intending for them to grow 
into distributed or connected systems, 
Professional oracle offers the attractive 
promise of connectivity with IBM’s DB2 
and other relational database servers 
that support SQL. 

Because Professional oracle is a 
relational data manager with SQL and 
4GL programming tools, it requires an 
experienced professional to use it ef¬ 
fectively for applications development. 
Developers with only procedural pro¬ 


gramming experience will have to un¬ 
dergo a reorientation before they can 
effectively use the nonprocedural inter¬ 
face in SQL*Forms for applications de¬ 
velopment. Once they have been reori¬ 
ented, however, developers will experi¬ 
ence a rather impressive reduction in 
development effort. 

Normally, oracle would be exces¬ 
sive in its use of resources for many 
stand-alone applications, but savings in 
applications development effort could 
easily offset the cost of Professional or¬ 
acle and its required PC resources in 
many otlier situations. 

Oracle Corporation’s decision to 
develop Professional oracle for the PC 
environment as but one more installa¬ 
tion of standard oracle presents both 
benefits and drawbacks to PC develop¬ 
ers. The primary benefit is Professional 
oracle’s compatibility of applications 
across installation environments. The 
primary^ drawback is that Professional 
ORACLE does not take full advantage of 
rich user interfaces that are upical of 
the PC environment; the tools may be 
good by minicomputer and mainframe 
standards, but their user interfaces are 
not as smooth and congenial as those 
of programs that are specifically devel¬ 
oped for PCs. 

SQL*Forms, for example, provides 
pop-up windows of menus, but menu 
choices do not have associated hot 
ke)'s, so the cursor must be moved to 
the desired selection. In addition, be¬ 
cause of the 640KB memory^ limitation 
of DOS, the tools that are provided 
with Professional oracle are a subset of 
those provided in mainframe and mini¬ 
computer environments. It might take 
time to port the remainder to tlie PC 
and some might require waiting for 
operating system memory^ management 
beyond 640KB. 

Witli the arrival of oracle, Rela¬ 
tional Technology^ Inc.'s Ingres, Soft¬ 
ware Systems Technolog\^’s XDB, Gupta 
Technology^’s SQLBase, Informix 
Softw'are’s Informix, and others in the 
PC LAN market, developers and users 
are beginning to see the rapid emer¬ 
gence of advanced professional rela¬ 
tional data management technology in 
the PC marketplace. With Professional 
ORACLE, Oracle Corporation has made 
an excellent technical entrance. I '"1111 


Dare Browning is vice president and co- 
oivner of WBS and Associates, Inc., a data¬ 
base consulting firtn in Vienna, Virginia. 
Hugo Blasdel, M.Arch. Ph.D., is a senior 
partner in Blasdel and Company, a Wash¬ 
ington, DC consulting finn that specializes 
in database applications development. 
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WIUOMETO 
or SERIOUS 46L/ 


ZiM, the Fourth-Generation Language 
Database Management System that has set new 
standards in Power, Performance, Productivity 
and Portability welcomes you to the world of 
serious application development. 

ZIM 3.0 is the most comprehensive 4GL tool 
available today, offering complete micro-to- 
mainframe portability (with no code changes), 
performance optimized in each operating en¬ 
vironment, multi-user, extensive import/export 
capabilities, rapid prototyping, complete de¬ 
bugging facilities, nested assignment ex¬ 
pressions, CASE tools, SQL, multi-level security, 
report painting and more. All in a comprehen¬ 
sive procedural language that permits every¬ 
thing from simple queries through to complex 
database operations and provides capabilities 
for comprehensive data extraction, manipula¬ 
tion and presentation. 

To be useful, an application development tool 
has to provide maximum flexibility, perform¬ 
ance and productivity—regardless of the nature 
of the application. ZIM has it NOW! 

PORTABIIITY: Complete micro-to-mainframe 
portability means applications can be devel¬ 
oped on PC's and immediately implemented in 
the client environment with no code changes. 
Our growing list of compatible operating en¬ 
vironments encompasses the world of serious 



technology: single user MS-DOS, MS-DOS net¬ 
works, Novell networks, QNX, UNIX, XENIX, 
VAX/VMS and VM/CMS. 

DEVEIOPMENT ASSISTANT: ZIM/DA (ZIM's 

development assistant companion product) is a 
key element in ZIM's productivity and CASE 
offerings. ZIM/DA is comprised of on applica¬ 
tion generator, menu generator, active and com¬ 
prehensive data dictionary, report painter, code 
editors and context-sensitive help. ZIM/DA 
permits remarkably fast transition from pro¬ 
totype to finished application. 

THE ZIM LANGUAGE: Time is money It shouldn't 
be spent writing endless lines of code or worse, 
tying up expensive mainframe systems. The 
ZIM language, based on the entity-relationship 
(E-R) model, provides the power that serious 
application developers demand. Compare a 
typical SQL command and the ZIM equivalent: 

SQL: ' 

SELECT * 

FROM WORKONTAB, PROJECTS, EMPLOYEES- 
WHERE WORKONTAB.ENUM=EMPLOYEES.ENUM- 
AND WORKONTAB.PNUM = PROJECTS.PNUM- 
AND PROJNAME ='ALPHA' 

ZIM: 

LIST ALL EMPLOYEES WORKON PROJECTS WHERE 
PROJNAME = 'ALPHA' 


DEBUGGING: ZIM's active data dictionary plays 
an integral role in reducing debugging time. 
Use the PARSE command to verify coding ac¬ 
curacy and context. Singlestep execution aids in 
debugging. 

POWER: ZIM is rich in powerful features and 
functions such as: 

• Al-based access strategy analyser. 

• Unsurpassed computational abilities, includ¬ 
ing CASE expression which handles with 
ease the 'step' functions found in real-world 
business applications. 




THEWORID 
DBMS PROGRAMMING 


• Natural multi-user features including user- 
defined transactions, roll-back, audit trails 
and roll-forward. 

• Complete code-data independence. 

• Exceptional text-handling capabilities. 

• Unlimited forms manipulation and report¬ 
writing capabilities. 

• Multi-lingual applications (French, German 
etc.) 

SECURITY: ZIM's multi-level security features 
include log-in, passwords, permission-based 
access to entity sets, relationships and fields 
and encryption/decryption of entity sets and re¬ 
lationships. 

VIRTUAL FIELDS: ZIM's unique virtual fields ca¬ 
pability allows you to easily implement com¬ 
posite or concatenated keys, derived or com¬ 
puted fields, soundex indexes, etc. 

IMPOItT/EXPORT: ZIM masters the importing 
and exporting of screens and data to and from 
word-processing, spreadsheets and provides 
superlative forms composition through laser 
printers. ZIM applications already in use have 
saved millions of dollars through the reduction 
and/or elimination of paper forms. 

ZIM is supported by an ever-growing family of 
companion products like Niva's Guide to 
ZIM (the authoritative guide from introductory 
to expert levels), the ZIM Compiler to ensure 
the highest level of performance of your ZIM 
application, a Program Language Inter¬ 
face permits "C" access to ZIM databases, 
ZIM-ISQL allows queries based on SQL syn¬ 
tax, Runtime and Query Runtime systems 
and ZIMPLE, an add-on module that permits 
easy use, allows end-users to create their own 
simple applications, ad hoc queries or paint 
their own reports (used with ZIM or Query 
Runtime). 


And you'll be supported too! Zanthe's Priority 
Support program includes first-rate telephone 
technical support, free updates, new versions 
and periodic technical bulletins. Code Review 
and Training services are available for all lev¬ 
els of ZIM users. 

Around the world, from Australia to Europe, 

ZiM Service Centers and Distributors 

stand ready to supply and assist any ZIM user. 

Already an integral part of data management in 
national governments, international banks, fi¬ 
nancial corporations and thousands of other 
applications ZIM welcomes you to the world of 



Zanthe Information, Inc. 

1200-38 Antares Drive 
Nepean, Ontario K2E 7V2 

U.S. 800-267-9972 
Canada 613-727-1397 


ZIM is a registered trademark of Zanthe Information Inc. VAX and VMS are registered trademarks of 
Digital Equipment Corp. UNIX is a registered trademark of AT&T Bell Laboratories, XENIX and MS-DOS 
are registered trademarks of Microsoft Corp. QNX is a registered trademark of Quantum Software 
Systems Ltd. VM/CMS is a registered trademark of IBM Corp. © 1987 Zanthe Information Inc. 
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ZIM DEFINES WORLD CUtSS 


Australio 

Clarity Financial Services Software 
20th Floor 

Royal Exchange Building 
56 Pitt Street 
Sydney, Australia 2000 
Ms. Marie Musumeci 
011-61-2-241-3385 

United Computer Group 
45 Albert Street 
Abbotsford, Victoria 
3067 Australia 
Mr. Mike Guttmann 
011-61-3-429-3111 

Brazil 

Matix Com.Imp.e Exp.de Livros 
Tecnicos 

Roa Jose Dos Santos Jr. #207 
CEP 04609 
Sao Paulo, Brazil 
Mr. Jose DeSouza 
011-55-11-241-6264 

Canada 

Integratech 
19 Le Royer #301 
Montreal, P.Q. 

H2Y 1W4 
Canada 

Mr. Daniel LaRocque 
514-842-9208 


Choreo Systems Inc. 

28 Monkland Avenue 
Ottawa, Ontario 
K1S 1Y9 
Canada 

Mr. John Lugsdin 
613-238-1050 

France 

Syncrolog S.A. 

52-54 Rue des Entrepreneurs 
75015 Paris 
Mr. Pierre Marcel 
011-33-1-45758054 

Germany 

Repas Gmbh 
Voltastrasse #8 
Drieieich 6072 
West Germany 
Mr. Kevin Milton 
011-49-6103-34032 

Soft Systems Gmbh 
Wilhelm-Leuschner, Str. 255 
D-6103 Griesheim 
West Germany 
Mr. Peter Geier 
011-49-61-55-62004 

Greece 

Unitech 

255 Singrou Avenue 

171 22, Athens 

Greece 

Mr. Tsakiridis 

011-30-1-9430632-3 


ZANTHE INFORimATION, INC. 


Italy 

United Kingdom 

Top Computer 

Xitan Ltd, 

Via Cavalcovia 

27 Salisbury Road 

55-47023 

Totton, Southampton 

Cesena Italia 

S04 3HX 

Mr. Franco Faberi 

England 

011-39-547-22359 

Norway 

Mr. Simon Tracy 
011-44-703-871211 

Data 2000 

United States 

Box 178 

Signature Computer Systems 

1371 

1634 Thompson Avenue 

Asker, Norway 

Glendale, CA 

Mr. Nils Hougen 

91201 

011-47-2-78-5848 

U.S.A. 

Switzerland 

Tanver S.A. Engineering 

Mr. John Nessen 
818-241-0619 

& Data Systems 

Unipress Software 

52, av. d'Ouchy 

2025 Lincoln Highway 

CH-1006 Lausanne 

Edison, NJ 

Switzerland 

08817 

Mr. Marc Deschamps 

U.S.A. 

011-021-277527 

Technosoftware AG 

Mr. Fred Pack 

201-985-8000 

Rothackerstrasse 13 

Lamda Micro Systems Inc. 

CH 5702 

111 John Street 

Niederlenz, Schweiz 

New York, NY 

Switzerland 

10038 

Mr. Markus Luthard 

U.S.A. 

011-41-64-5190-40 

Mr. Dean Kyriakos 
212-349-2432 

Systems Marketing Group 
5433 Tree Line Drive 
Centerville, VA 

22020-1651 

U.S.A. 

Mr. Larry Olson 

703-631-5083 


1200-38 Antares Drive, Nepean, Ontario K2E 7V2 
U.S. 800-267-9972 Canada 613-727-1397 
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Users can add new functions to 
LOTUS, W0RDS1AR, and dBASE 


Move into 

THE WEINER SHELL 

Get Room to Grow 


TM 


• Users can add their own functions to C, BASIC, PASCAL, LOTUS, 
WORDSTAR, dBASE & most other programs on the market. 

• Custom-design memory-resident windows, menus, screens & 
utilities. 

• Easily set up your own context-sensitive help screens and light-bar 
menus. 

• Run Shell programs without leaving your application. 

• Execute Shell programs automatically, at timed intervals, or with 
interrupt-driven serial conditions. 

• 60K memory required. Supports up to 8M bytes of Lotus-Intel 
memory. 

• Customization available. 

• $199 (includes limited no-royalty agreement). 

THE FIRST MEMORY-RESIDENT 
PROGRAMMING LANGUAGE 



micpopRoducts 


P.O. Box 10087/Silver Spring, MD 20904/(301) 384-6868 
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HIGH-SPEED — 16-BIT I/O 

AT^ ^MAINFRAME 



VIA 

9-TRACK 

TAPE 


Catamount offers the Highest Performance 8-bit and 16-bit I/O 9-track tape sub¬ 
systems for reading and writing Mainframe-compatible /z-inch magnetic tape on the 
IBM PC/XT/AT and compatibles such as the Compaq 386. Outstanding features 
include: 

• 16-bit I/O, 128 KByte FIFO Buffered Interface for the AT and 
compatibles — No 8-bit bottleneck on the AT. 

• Interface burst transfer rate capabilities greater than 1 megabyte/sec. 

• Transfer data on either a DMA or Programmed I/O basis. 

• Disk drive emulation software for direct tape data access with higher level 
languages and database management programs. 

• D-type interface connector with shielded data cable for easy and reliable 
connection to the PC — No problem-prone Ribbon Cables. 

Complete Tape Subsystems are available to handle 800, 1600, 3200, and 6250 bpi 
formats and are priced from $3495. For more information, call today! 


Phone: (805)584-2233 
FAX: (805)584-0941 



M 

^CATAMOUNT 

^ CORPORATION 


2243 Agate Court, Simi Valley, CA 93065-1898 
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mmOm-ll/EIIIUS-DATA EHm-SCKEIIS 


HI-SCREEN Xt 

If you program, you must try HI-SCREEN XL ! 

HI-SCREEN XL is the only tool that gives you all of the following 
land much more) whatever programming language you use: 


► Ufimrted number of screens & 
windows 

»Overlapping windows for menus, 
data entry, help screens 

► Pull-down, pop-up and Lotus-style 
rmnus 

»OfHine help management 

»FM checldng (for tyi», range, 
format,...) 

»Reid by f^ld arxl/or full screen 
in^mt modes 


• Scrolling capability 

• Full-featured WYSIWYG screen 
editor 

• Redefinable function keys 

• Data entry test mode under the 
editor 

• True ease of use, and . . . 

• Ease of maintenance: modify 
screens without recompiling 
your program. 


^Includes the HI-SCREEN XL Toolbox: 

* Capture existing screens from other applications 
»Trace compiled programs 
* Print screens with clear data field description 
* Use screens/windows/menus from DOS and Batch files ^ 
> Create titles & logos with predesigned font screens 


Softway, Inc. 

PC/Soft Product Line 
500 Sutter St., Suite 222 
San Francisco, CA 94102 


$149 - Risk Free 

Visa, M/C welcome 
Call (800) 338-2852 
in CA (415) 397-466B 


For PASCAL C, dBASE, BASK, COBOL FOBTBAN 
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trademark of Apple Computer. Inc. 

APPLE 80 PAGES 303 PRODUCTS 


INTERACTIVE MICROWARE, INC. 

POB 139, State College, PA 16804 
Phone: (814) 238-8294 • Telex 705250 
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FinallyAptt) 


forpeqiewhoh 


Nobody ever said programming 
PCs was supposed to be easy. 

But does it have to be tedi¬ 
ous and time-consuming, too? 

Not any more. 

Not since the arrival of 
the remarkable new program 
in the lower right-hand comer. 

Which is designed to save 
you most of the time you’re 
currently spending searching 
through thebooks and manuals 
on the shelf above. 

The Norton On-Line Pro¬ 
grammer’s Guides are a quar¬ 
tet of pop-up reference 
packages that do the same 
things in four different 
languages. 

Each package consists of 



know to program in your 
favorite language. 


GUIDES DATA 


Instant Access Program 

■ Memory-resident—uses just 71K. 

■ Full-screen or moveable half-screen 
view, with pull-down menus. 

■ Auto lookup and searching. 

■ Tools for compiling your own databases. 


■ Tables: Line-drawing characters, ASCII 
chart keyboard codes, error codes, 
operators, etc. 


ASSEMBLY (600K of data) 

■ DOS Service Calls: All INT 21h services, 
interrupts, error codes, FCB and PSP 
fields, standard handles and more. 

■ ROM BIOS Calls: All ROM calls plus low 
RAM usage. 

■ Instruction Set: All 8088/86 instructions, 
addressing modes, flags, bytes per 
instruction, clock cycles and more. 

■ MASM: PSeudo-ops and assembler 
directives. 

■ Tables: ASCII chart line-drawing charts, 
keyboard scan codes and more. 


C (600K each database) 

■ Microsoft C and Turbo C: Describes 
•language, including statements, 
operators, data types and structures. 

■ Library Functions: Detailed 
descriptions of all functions, from 
abort 0 to write 0- 

■ Preprocessor Directives: Describes 
commands, usage and syntax. 

■ Tables: ASCII chart line-drawing 
characters, keyboard codes, error codes, 
operators, etc. 


BASIC (270K each database) 

■ IBM BASICA Microsoft QuickBASIC 
and TurboBASIC. 

■ Statements and Functions: Describes all 
statements and built-in library functions. 


PASCAL-Turbo (360K of data) 

■ Language: Describes statements, 
syntax, operators, data types and 
records. 

■ Library: Describes the library 
procedures and functions. 

■ Tables: ASCII chart line-drawing 
characters, keyboard codes, error codes, 

irds. 


reserved words, etc. 




two parts: A memory-resident instant 
access program. And a comprehensive, 
cross-referenced database crammed 
with just about everything you need to 


(If you don’t believe us,you might want 
to t^e a moment or two to examine the 
data box you just passed.) 

You can, of course, find most of this 


Designed for the IBM “ PC, PC-AT and DOS compatibles. Available at most software 












information in the books and manuals 
on our shelf 

But Peter Norton—who’s written a 
few books himself—figured you’d rather 
have it on your screen. 

In seconds. 

In either fuU-screen or moveable half- 



A Guides reference summary Summary data expands on 

screen (shown in blue) pops up on command into extensive detail, 

top of the program you’re working And you can select from a wide 

on (shown in green). variety of information. 


screen mode. 

Popping up right next to your work 
Right where you need it 

This, you’re probably thinking, is pre¬ 
cisely the kind of thinking that pro¬ 
duced the classic Norton Utilities. 

And you’re right 

But even Peter Norton can’t think of 



everything. 

Which is why there’s a built-in com¬ 
piler for creating databases of your own. 

And why aU Guides databases are 
compatible with the instant access pro¬ 
gram in your original package. 

So you canaddmore languages without 
spending a lot 
more money. 

To get 

more informa¬ 
tion, call your 
dealer. Or 
call Peter 
Norton at 
1-800-451- 
0303 Ext 40. 

And ask 
for some 
guidance. 


N 


(am 


at your 
nost manual 
'a ^simple 
“mpiterftTiS 

a^able^' 


COMPUTING 


dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire Blvd. #186, Santa Monica, CA 90403.213-453-2361. Fax 213-453-6398, MCI Mail: PNCI ©1987 Peter Norton Computing 
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COMPAQ PORTABLE 386 


The Power 

of Convenience 



The Portable386compresses the full 
functioriality of the Deskpro 386into 
the Portable IIIpackage. 


DAVID CLAIBORNE 


C ompaq’s reputation and fortune 
has been built on its line of port¬ 
able computers. Its first product 
in 1S>81 was a compact version of the 
PC. With the Portable II and Portable 
III, Compaq continued to set the stan¬ 
dard for small, portable computers. By 
consistently using the latest technology, 
Compaq has been able to reduce size 
and weight without sacrificing any of 
the utility of a full-size computer. And 
it has continually maintained compati¬ 
bility with the state-of-the-art in micro¬ 
computers. Now, Compaq is continuing 
to push the envelope of technology 
with the Compaq Portable 386. 

It compresses the full functionality 
of the Deskpro 386 (with a few en¬ 
hancements) into the Portable III pack¬ 
age. It is portable. It uses a 20-MHz 
Intel 80386 as its central processing 
unit (CPU), hence the “386” moniker. 

The Portable 386 is priced compet¬ 
itively at $7,999. The Deskpro 386 (16 
MHz) currently sells for $6,499, while 


the Deskpro 386/20 commands an ask¬ 
ing price of $7,499 plus an additional 
$454 for a monochrome monitor and 
adapter. Therefore portable conven¬ 
ience can be had for the same price 
and in a machine that is just about as 
fast as die fastest available desktop. 

From the outside, the Compaq 386 
looks exactly like the Portable III (see 
photo 1). Much of the technology used 
to develop the Portable III, such as the 
plasma display, the internal graphics 
card, and the expansion unit, has been 
incorporated into the new computer 
(see “Portable III,” Jim Shields, May 
1987, p. 76). Removing the keyboard of 
the Portable 386 to open up the unit 
reveals two minor changes. 

First, the “386/20” logo is now dis¬ 
played on the plasma screen, where 
“20” stands for the 20-MHz clock speed 
of the 80386 processor and the com¬ 
puter’s internal bus, its 20-pound 
weight, and a Norton SI value of 23. 
Second, the keyboard has been ex¬ 


panded. It now^ has 12 function keys on 
the top row, matching pairs of Ctrl and 
Alt keys on the bottom row, and a sep¬ 
arate PrtSc key. Unlike the Compaq and 
IBM 101-key keyboard, it does not have 
a separate cursor control pad (see 
photo 2). The horizontal spacing of die 
function keys differs from that of the 
101-key keyboard; thus a different func¬ 
tion-key template is required. 

The Portable 386 comes standard 
with 1MB of 32-bit memori^ and a 
paged memory^ architecture to mini¬ 
mize the number of wait states during 
memoiy^ accesses. Consecutive accesses 
to the same 2KB page of memoiy 
occur with zero wait states, and ac¬ 
cesses outside the current 2KB page 
occur with two wait states. Compaq es¬ 
timates that, on average, the memory' 
subsystem operates with less than one 
wait state per 32-bit memory access. 

The Portable 386 comes equipped 
with DA^o standard data storage devices. 
It uses third-height diskette 'and disk 
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COMPAQ PORIMLE 386 



PHOTO 1: Configuredfor Travel 


PHOTO 2: Keyboard Comparison 



Photo 1: Measuring 16-inches wide by 9.8-inches high by 
7.8-inches deep, the Portable 386 provides the full power 
of a Deskpro 386 in a compact 20-pound package. 


Photo 2: The Portable 386’s 91 -key keyboard is functionally 
the same as the IBM and Compaq 101-key keyboards; it 
does not have the separate cursor keypad of the 101-key 
keyboards, but it does have an embedded numeric keypad. 


Photo J: The vertically mounted system board is easily ac¬ 
cessed by removing the case’s rear panel. The 80386 and 
80387 are located under the metal-mesh cage at the upper 
right; the video controller is mounted behind the system 
board parallel to the bottom of the case. 


Photo 4: Both the internal memory board (left) and the in¬ 
ternal modem board (right) connect to the system board 
through the 32-bit memory/modem interface board. The in¬ 
ternal modem is a Hayes-compatible 2,400-bps unit. 


Photo 5: Tlie fixed disk-drive backup expansion unit con¬ 
tains a cartridge tape drive and controller. The unit uses 
3MB DC2000 tape cartridges (each tape cartridge can store 
up to 40MB of information) or DC 1000 tape cartridges. 
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drives to achieve its compact size. A 
third-height, 5.25-inch, 1.2MB diskette 
drive provides removable media data 
storage. The second storage device is a 
quick (27-milliseconds access time) 
40MB hard disk. (A 100MB drive is also 
available.) As has become standard with 
Compaq, the drives and their mount¬ 
ings are designed to withstand the 
day-to-day bouncing to which a porta¬ 
ble computer is subjected. 

Available options include a 360KB 
diskette drive, the expansion unit, in¬ 
ternal memory expansion kits, an inter¬ 
nal 1,200-bits-per-second (bps) modem, 
a desktop pedestal, the Compaq En¬ 
hanced Color Graphics Board (EGA 
compatible), and the Compaq Color 
Monitor. In addition, several new op¬ 
tions are available with the Portable 
386. The optional math coprocessor is 
a 20-MHz Intel 80387. A 2,400-bps in¬ 
ternal modem can be used instead of 
tlie 1,200-bps unit. A board for provid¬ 
ing a second internal serial port instead 
of an internal modem is available. A 
40MB tape cartridge drive, packaged as 
an expansion unit, is available for 
hard-disk backups. A new internal 
memory board, using 1MB chips, is 
also available. Two such boards can be 
used in a piggyback fashion to add 
8MB to system memory. The 2,400-bps 
internal modem and the 40MB tape 
cartridge drive also can be used witli 
Compaq’s Portable III machine. 

The unit tested had 3MB memory, 
a 40MB drive, the 40MB tape cartridge 
drive, and the internal 2,400-bps mo¬ 
dem. The test unit also included an 
expansion unit. In addition to the more 
conventional evaluation hardware, a 
Compaq Enhanced Color Graphic 
Board and Compaq Color Monitor 
were used. The entire system was 
housed in a luxurious, black leather 
(optional) cariying case. 

THE BARE BOARD 

Removing the back cover (and thus 
exposing the system board) reveals the 
real differences in the Portable 386: 
surface-mounted application-specific 
integrated circuits (ASICs), a complete 
lack of switches, extensive use of 
radio-frequenq^ interference (RFI) 
shielding, and the unique memoiy 
modules; see photo 3. 

The Portable III used four ASICs, 
packaged in conventional IC packages, 
whereas the Portable 386 uses six 
ASICs plus one on video display card. 
The ASICs are all surface-mounted, 
which allows the chips to be soldered 
directly to the circuit board with no 
drilled holes. Automated manufacturing 


techniques make surface mounting fea¬ 
sible; however, only the most sophisti¬ 
cated repair shops can perform this 
task, which could make subsequent re¬ 
placement of surface-mounted chips an 
expensive undertaking. 

Compaq has designed the custom 
ASICs to allow them to reduce the total 
chip count and assembly cost of the 
new computer. The Portable 386 has 
only 62 chips on the system board 
(plus the memory modules). The ASICs 
.^re designed by Compaq and manufac¬ 
tured in Japan. Table 1 shows the basic 
functions of the six system-board ASICs. 

The Portable 386 has no switches 
on the system board. Instead, all 
power-on settings are determined by 
jumpers, scattered at various points 
across the system board. The jumpers 
control system memory options (5 
jumpers), serial (4) and parallel (3) in¬ 
terfaces, fixed disk options (2), and the 
keyboard controller clock speed (2). 
Individual jumpers set the fail-safe 
timer, the power-on system speed, the 
80387 presence, power-on plasma dis¬ 
play mode, and ROM size. One jumper 
currently is unused. Two more jumpers 
are only etched on the system board. 
The jumpers are preset at the factory 
for the system’s initial configuration. 
They need to be changed only when 
performing operations that involve ac¬ 
cessing the system board. 

In a complex electronic package as 
small as the Portable 386, RFI may 
cause many insidious problems. In an 


effort to prevent such occurrences, 
Compaq has installed an extensive net¬ 
work of RFI shielding on the system 
board. Areas such as the video display 
interface, the disk-drive interfaces, and 
the external ports are separated from 
other components by vertical fences of 
metal mesh. The 80386, 80387 (when 
installed), and video controller board 
components are totally surrounded in a 
metal-mesh cage. In addition, a metal 
sheet shields the system board from 
other system components, and the en¬ 
tire inside of the computer casing is 
painted with an RFI-inhibiting coating. 

Standard system-board memory is 
contained in two 512KB memory mod¬ 
ules, 3/4-inch by 4-inch strips of 
printed circuit board containing six ICs. 
The modules plug into one of four 
sockets on the board. Each module is 
organized as 256KB by 18 (2 bytes, 
each with parity). Together, the pair of 
modules are organized as 256KB by 36 
(4 bytes, each with parity) to provide a 
32-bit memory system with 1MB of 
memory for the Portable 386. Two ad¬ 
ditional modules can be added to pro¬ 
vide 2MB of memory on the board. 

Two of tliese modules may be added to 
the optional 1MB/2MB internal memory 
expansion board to raise the total sys¬ 
tem memor}^ to 4MB. 

Jumpers on the system board de¬ 
termine the amount of the standard 
1MB of memory to be used as conven¬ 
tional memory. Choices are 256, 512, 
or 640KB, with a factory setting of 


COMPAQ PORTABLE 386 VITAL STATISTICS 


Model 40: $7,999 

20-MHz Intel 80386 microprocessor 

1MB System RAM 

Realtime clock 

High-resolution plasma display 

RGB interface 

Parallel printer interface 

Serial interface 

1.2MB diskette drive 

40MB hard disk 

91-key keyboard 

Model 100: $9,999 

All features of model 1 plus: 

100MB hard disk instead of 40MB 

Internal memory capacity 

1MB; can be extended by 10MB of 

extended memoiy 

Available slots (in expansion unit) 

l6-bit: 2 

Options Available 
100MB hard disk: $4,299 
360KB diskette drive: $225 
40MB tape backup unit: $999 


1,200-bps internal modem: $349 
2,400-bps internal modem:' $699 
Secondary serial port: $149 
32-bit memoiy/modem interface: $70 
1MB memory upgrade kit: $599 
1MB/2MB memor)^ expansion board: 
$799 

4MB memory expansion board: 

$2,199 

4MB memory^ extension board: $2,199 
20-MHz 80387 coprocessor: $1,199 
Expansion unit: $199 
Compaq Color Monitor: $799 
Compaq Enhanced Color Graphics 
Board: $399 
Desktop pedestal: $89 
Carrying case: 

Nylon: $89 
Leather: $225 
MS-DOS/BASIC: 

Version 3.2: $95 
Version 3.3: $120 
Technical Refereiice Guide\ $149 
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COMPAQ PORTABLE 386 

640KB. As is the case on the Deskpro 
386, the remainder of the INIB is ad¬ 
dressed just beneath the 16MB address 
(FEOOOOH downward). 

The 512KB modules are manufac¬ 
tured by Compaq. Because of their 
unique design, Compaq currently is the 
sole supplier of additional memory. 

A SIMPLE SETUP 

Setting up the Portable 386 is easy and 
straightforward: fold down the key¬ 
board, pop up the display, insert a 
bootable diskette in the diskette drive, 
and turn the machine on. The default 
settings of the internal jumpers do not 
need to be changed unless hardware is 
added to the system. Whenever jump¬ 
ers are changed or new hardware is 
added, the SETUP utility program 
should be run to set the system config¬ 
uration stored in CMOS memory. 

The Portable 386 has no conven¬ 
tional internal slots. Its internal mem- 
or}^ board and optional internal mo¬ 
dem are installed in small minislots in 
tlie bottom of the system case. Adding 
hardware to the system is not difficult, 
so long as the new hardware is de¬ 
signed for the Portable 386 (that is, 
made by Compaq). The back of the sys¬ 
tem unit is easily removed with a Torx 
T-15 screw driver, exposing the com¬ 
plete system board. 

To add the 80387 coprocessor, the 
top of the metal-mesh cage surround¬ 
ing the processors must be carefully 
pried off to expose the 80387 socket. 
Then the new chip is inserted, the ap¬ 
propriate jumper setting (E20) is 
changed, and the mesh top is carefully 
replaced. When the system is turned 
back on, SETUP is run to place the 
new configuration into CMOS memory. 

The first 1MB of additional mem¬ 
ory is supplied by inserting two of the 
Compaq 512KB memory modules into 
the two vacant slots on the system 
board. Then the memory jumpers (El3 
to El7) are changed to conform to the 
new memory size. Once again, SETUP 
must be run when the computer is 
turned on, in order to place tlie new 
configuration into CMOS memory. 

Additional internal memory is pro¬ 
vided by Compaq memory cards and 
the small internal slots. Two t\pes of 
card are available: the 2MB card using 
the same memory modules as those 
used on die system board and die 4MB 
card with 1MB chips on a more con¬ 
ventional board. Two 4MB cards can be 
piggybacked to bring the total system 
memory to 10MB. The jumper settings 
must be changed and SETUP run to 
store the new configuration. 


TABLE 1: ASIC Functions 


PAGE MEMORY CONTROLLER 

Executes all requests from CPU for 
memory q^cles at addresses used by 32- 
bit high-performance DRAM memory 
Decodes addresses to see if internal 
(32-bit) or external (16-bit) 

Sees if niemor>^ request in same page 
SMAP 

DMA niemoiy page register 

Refresh address counter 

System ROM control 

Speaker and NMI logic 

Realtime clock/keyboard interface logic 

Coprocessor interface logic 

Tinier clock generation 

Keyboard processor clock generation 

Address bit 20 and CPU restan control 

SYSTEM (Two identical chips) 

DMA controller 
Interrupt controller 
Interval timers 

EXPANSION BUS INTERFACE PERIPHERAL 

Driver control 

Data transfer rate control 

Serial port control 

Parallel port control 

Disk motors 

Disk selection 

Diskette drive controller 


The Compaq Portable 386 uses six 
surface-mounted ASICs on the system 
board to reduce the total chip count 
and to lower the assembly cost. 


The optional internal modem also 
is installed easily by sliding it into the 
designated slot, changing the jumpers 
(E3, E4, E8, and E9), and then running 
the SETUP program. 

The internal memory card and the 
internal modem card connect to the 
system board via a single interface 
card. This card has edge connectors for 
the memor)^ and modem cards and a 
multipin connector for the system 
board (see photo 4). 

Disk-drive installation should be 
undertaken only by a dealer. The sys¬ 
tem board must be removed to access 
the drives. Compaq builds a substantial 
portion of the drive controller into the 
drives, making third-party disk drives 
virtually impossible to use. 

Replacing the lithium batteiy that 
maintains information in the system’s 
CMOS memoiy also requires removal 
of the system board. The batter)^ is 
mounted on the back of the metal 
plate that separates the board from tlie 
rest of the system. Fortunately, the bat¬ 
ten^ is designed to last five years and 


should not require frequent changing. 
Compaq recommends tliat tlie batter^^ 
be changed only by a dealer, noting 
that the batter}^ “may explode if han¬ 
dled or connected improperly.” 

Adding hardware via the expansion 
unit can be somewhat more compli¬ 
cated. The expansion unit is a compact 
plastic case tliat attaches to the back of 
the system case. It has its own clock 
and communicates witli the system 
board over an 8-MHz, 16-bit bus. The 
unit was used during tlie review to test 
Portable 386’s compatibility with other 
boards. It accommodates two flill- 
lengtli IBM PC/AT-style boards, which 
may contain additional memoq^ com¬ 
munication interfaces, graphic display 
drivers, and so forth. Because the unit 
makes the machine bulkier, the com¬ 
puter sometimes is used without it. 
Depending on the boards in the expan¬ 
sion unit, the internal jumpers may 
need to be changed and/or SETUP 
rerun each time that the unit is added 
to or removed from the computer. 

A new option with the Portable 
386 is a clip-on, backup tape drive. The 
option packages an Irwin 40MB tape 
drive and the necessaiy drive electron¬ 
ics, including a custom Compaq ASIC, 
in the standard portable expansion unit 
(see photo 5). The entire unit is easily 
clipped on and off the Portable 386 
(while the machine is turned off). It 
uses either the veiy small (3.25 inches 
by 2.5 inches by 5/8 inches) DC2000 
tape cartridges (40MB) or DCIOOO tape 
cartridges (10MB). 

The tape drive endows the porta¬ 
ble computer with the same capabili¬ 
ties available on earlier Compaq tape 
drives used with the Deskpro line. A 
new version of the tape utility, version 
2.11 dated 9/4/87, is required to use 
the tape drive. Earlier versions of TAPE 
do not recognize the new drive. The 
TAPE program is provided with the 
tape drive itself, not with the standard 
Portable 386 user software. 

Tape-drive performance reflects 
that of the Irwin drive. Because all 
communication with the tape drive is 
via die 8-MHz, 16-bit expansion bus, no 
speed enhancement is gained from the 
high-speed CPU. TAl^E FORMAT re¬ 
quires almost 40 minutes to perform 
initial format of a tape cartridge. TAPE 
BACKUP copied 669 files containing 
12MB in 11 minutes. TAPE DIR listed 
the 669 files in 5.5 minutes. TAPE RE¬ 
STORE copied the files back to the 
hard disk in just under 8 minutes. The 
TAPE EI^SE cleaned all files off the 
tape in 19 minutes. The computer 
screen displays a timer showing time 
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80386 platform 


M aking the right connections. The decision is yours. Now 
that most companies have multiple levels of computing 
power, you need more than just a short-term answer to your net¬ 
working demands. 

You know what you need...DOS program compatibility, 
multi-tasking, expandability, file/record locking with password- 
protected security, remote access, and ease of use. In short, you 
need LANLink™.. .the complete networking solution. 

Network Board Free... Net work Operating System 
Complete. In 1985, LANLink^" was the first network to be free 
of network boards. All of the network logic was on Server and 
Satellite diskettes. To this day, all it takes to set up a LANLink™ 
network is inexpensive cable, network software, and the very 
same communications ports most PCs & PS/2s already have. 

And now, LANLink™ comes with its own network operat¬ 
ing system...PC-MOS/386™ So you’re no longer dependent on a 
system designed for single users and stand-alone computers. 

The First Network You Buy.. .The Last Network 
You’ll Need. Designed to take full advantage of the newest^ 
80386 machines, LANLink™ provides a true multi-user system 
which supports the complete line of PCs, PS/2s, and PC- 
compatibles. 


DOS Program Compatibility...Complete 
Connectivity. dBASE III, WordPerfect, Lotus 1-2-3, and 
Symphony, are among the thousands of DOS-programs that are 
LANLink™ compatible. The network enables security-cleared 
users to access and share everything from programs and data¬ 
bases to high-speed laser printers and large-capacity hard disks. 
R-LAN7’ or Remote-LAN, gives you the ability to access the 
LANLink™ system, via modem, whether you’re across the street 
or across the country. 

A Platform for YOUR Future. The choice is clear. You 
can pay more than you want, for a stack of network boards. You 
can get less than you need with a CheapLAN—that’s file 
transfer software which masquerades as a network. Or, you can 
get LANLink™ And install a SOLUTION that will take you far 
into the future. Its price of $495 includes a server and a satellite 
module plus the network operating system. For complete details 
and the authorized dealer nearest you, call The Software Link 
TODAY at the toll-free number listed below. 

CALL: 800/451-LINK 


In Georgia: 
404/441-2580 


International/OEM Sales: 
404/263-1006 


Resellers/VARs: 

404/448-5465 


Canada: 

800/387-0453 


3577 Parkway Lane, Atlanta. GA 30092 Telex 4996147 SWLINK FAX 404/263-6474 


It lets you expand as your office networking needs grow. 
Each user gets multi-tasking capabilities, and you can network 
different types of computers. If desired, you can have multiple 
servers. And with the terminal support upgrade, you’re able to 
use terminals, or PCs, as satellites in multi-user “work groups’’ 


CIRCLE NO. 196 
ON READER SERVICE CARD 


LAIMiik 

TMESaEntlABEirntL. 


Dealer Inquiries Invited 


THE COMPUn NETWORK SOUmON 


L.ANLinkr' PC-MOS/:J8rt:''and R-LAN;* are trademarks of The Software Link. Inc. PS/2. dBASL III. WordPerfect. Lotus l ^-.'l and Symphony are trademarks of IBM Corp.. AshtonTate. 
WordPerfect Corp.. and Lotus Development Corp.. respectively. Prices and technical specifications subject to change. Copyright ©1987. .All Kinhts Reserved. 

















































COMPAQ PORmLE 386 

remaining in the current operation 
when performing TAI^E FORMAT, TAI^E 
BACKUP, and TAPE ERASE. 

The tape drive must be clipped 
onto the back of the machine to oper¬ 
ate. If another expansion unit is being 
used to provide other capabilities (EGA 
card, network connector, etc.), these 
capabilities must be disabled and com¬ 
pensated for, so that the tape drive can 
be used. A npical backup operation 
will take 20 to 30 minutes, allowing 
time for tape-drive installation and 
removal—about the same amount of 
time needed with a backup program 
using diskettes. The main advantages 
are that the backup data is contained in 
a tiny cartridge, not 40 diskettes, and 
the tape backup performs unattended. 

COMPANION SOFTWARE 

MS-DOS and GW-BASIC 3.2 and 3.3 are 
available at extra cost. Compaq’s MS- 
DOS 3.3, which was used for this re¬ 
view, provides the features of IBM’s 
PC-DOS 3.3 with additional features 
such as support for logical disk vol¬ 
umes of up to 512MB in size. MS-DOS 
3.3 also is available as an option for all 
other Compaq computers and is re¬ 
quired for Compaq computers that use 
3.5-inch diskette drives. 

Compaq is pr(S)viding a free copy 
of Microsoft Windows/386 to purchas¬ 
ers of Compaq 80386-based PCs includ¬ 
ing the Portable 386, from October 1 
through December 31, 1987. Windows/ 
386 is a 80386 control program that al¬ 
lows the simultaneous execution of 
multiple MS-DOS and Microsoft Win¬ 
dows applications. The graphical user 
interface provide by Windows/386 is 
compatible with that of Microsoft Win¬ 
dows 2.0. Microsoft is offering a retail 
version of the product for a suggested 
retail price of $195. 

A user diagnostics diskette is pro¬ 
vided standard with the Portable 386. 
Also included is a veiy useful setup 
program. SETUP reads the system con¬ 
figuration from the jumper settings, 
compares the settings with both the 
actual hardware in the system and the 
configuration stored in CMOS memory, 
and determines what the system config¬ 
uration should be. For most equipment 
configurations, SETUP will determine 
the proper configuration. Once the 
user accepts the configuration, it is au¬ 
tomatically written to the CMOS mem¬ 
ory for permanent storage. 

Compaq supplies a User Program 
diskette that contains additional and re¬ 
placement DOS utilities specifically for 
the Portable 386. The diskette also con¬ 
tains special fonts for the plasma dis- 


TABLE 2: User Programs 


FILE NAME 

BYTES 

DATE 

ADAPT. COM 

8272 

9-08-87 

CEMM. COM 

1494 

9-08-87 

CHARSET. COM 

2247 

9-08-87 

GRAPHICS. COM 

7576 

9-08-87 

KEYBDP. COM 

13228 

9-08-87 

MODE. COM 

15159 

9-08-87 

CACHE.EXE 

14000 

9-08-87 

CEMM. EXE 

68032 

9-08-87 

INSTALL. EXE 

32661 

9-08-87 

INST386. EXE 

4260 

9-08-87 

TAPE.EXE 

44624 

6-25-87 

CLOCK. SYS 

1787 

9-08-87 

VDISK. SYS 

3634 

9-08-87 

FONTUS. F8 

2048 

9-08-87 

FONTUS. FI4 

3584 

9-08-87 

FONTUS. FI 6 

4096 

9-08-87 

THINUS. F8 

2048 

9-08-87 

THINUS. F14 

3584 

9-08-87 

THINUS. F16 

4096 

9-08-87 

FONTGR. F8 

2048 

9-08-87 

FONTGR. F14 

3584 

9-08-87 

FONTGR. FI 6 

4096 

9-08-87 

FONTNO. F8 

2048 

9-08-87 

FONTNO. F14 

3584 

9-08-87 

FONTNO. FI 6 

4096 

9-08-87 


A User Program diskette contains sup¬ 
plemental and replacement DOS utili¬ 
ties specifically for the Portable 386, 
and fonts for the plasma display. 


play. A listing of these programs and 
fonts is shown in table 2. 

The Compaq Expanded Memor^^ 
Manager (CEMM) is this company’s so¬ 
lution to providing consistent use of 
expanded memory. Using CEMM, all 
memor}^ can be installed as extended 
memory. Then CEMM is used to divide 
extended memory into expanded and • 
extended memory. The CACHE pro¬ 
gram uses a portion of conventional, 
extended, or expanded memory as a 
disk cache to speed up disk access. 
Since both programs divide the mem- 
or)^ with software rather than hardware 
settings, memoD^ can be reallocated 
without removing the system cover; 

INSTALL and INST386 are menu- 
based programs that further simplify the 
reallocation process. The two programs 
create or modify the CONFIG.SYS file 
to install CACHE, CEMM, and VDISK on 
the system’s fixed disk drive. The 
INST386 is designed specifically for the 
386 computers and works in conjunc¬ 
tion with INSTALL. Using the programs, 
system memory can quickly and easily 
be apportioned between a virtual disk 
(or disks), extended memory, ex¬ 
panded memory, and disk cache. 


CHARSET works in conjunction 
with ADAPT to change the appearance 
of characters on tlie plasma display 
quickly and set the screen-save option 
from within an applications program. 
CITARSET specifies a main and alternate 
character set for displaying text on the 
screen. ADAPT switches between the 
two selected character sets. 

The Operations Guide for the Port¬ 
able 386 provides clear, concise expla¬ 
nations of the system that are adequate 
even for first-time users. The optional 
Technical Reference Guide is invaluable 
for its intelligent and thorough cover¬ 
age of Portable 386 operations. 

A Supplemental Software Guide 
also is supplied with the Portable 386. 

It contains information on ADAPT, 
CACHE, CEMM, CHARSET, INSTALL, 
INST386, and the MODE commands for 
the controlling the plasma display and 
setting the system speed. The informa¬ 
tion provided was sufficient for using 
the various utility programs. 

SEEKING COMPATIBILITY 

Compaq portable computers intrinsi¬ 
cally have never had much use for ad¬ 
ditional hardware. The company be¬ 
lieves in providing any additional capa¬ 
bility that might be required. 

In general, adding additional mem¬ 
ory via die expansion unit degrades the 
overall performance of the Portable 
386. System memor^^ can be expanded 
to 10MB using the internal memory 
slots. All this memory^ is accessed on a 
20-MHz, 32-bit bus. Compaq, like many 
manufacturers of 386-based machines, 
has provided a definite reason to use 
only factor)^ memory options. 

The Portable 386 design is based 
on diis premise. Most of the essential 
items are built in: a dual-mode plasma 
display, capable of displaying up to 640 
pixels by 400 pixels; serial and parallel 
ports; and a port for driving a color 
display that is compatible with die IBM 
Color Graphics Adapter (CGA). Unless 
a high-resolution color display is abso¬ 
lutely required, no additional display 
board is needed. System-board memoiy^ 
can go to 2MB, with an additional 8MB 
on a Compaq card inside the case. The 
modem also is internal. 

Still, there may be instances when 
another board must be installed, espe¬ 
cially for external communications or 
other graphic displays. To provide for 
these contingencies, Compaq has pro¬ 
vided the expansion unit. 

Two external memoiy boards were 
tested, the Intel AboveBoard AT and the 
Cheetah Combo Board. Getting the 
cards into the expansion unit is not dif- 
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NOW 

TOCANHAVE 

THEMcmirarvE 

ALVfflSSTOiNTED 

ATAHUCE 

TO NEVER aiEAMED 
TOCOOIDGET, 

At Hayes we just found a way to make the best-selling PC modems in 
the world even better. We lowered their price. From now on our 
Smartmodem 2400,'" Smartmodem 2400B,'" Smartmodem 1200,'" 

Smartmodem 1200B,''' Smartmodem 1200C''’ and our new 
Smartmodem 1200A''' will cost considerably less. Up to one-third less.* 

So if you’ve always wanted a Hayes modem, external or internal, for an 
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1987 Hayes Microcomputer Products. Inc. PO. Box 105203. Atlanta. GA 30348. 404-4411617 *Based on estimated retail prices. **Requires external modem. 
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Thinkofusas 
the Bookof the Mind Qub. 



PROFI lENf 


The Microsoft guide 

^ to advanced C programming. 
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r R » s s 






Want to turn programming time 
into prime time? Want to put some 
topspin on your techniques? Want 
to develop invaluable new resources? 

Time to hit the books. From 
Microsoft® Press. The best and 
brightest books in the business. 

Our parent company is Microsoft, 
the folks who taught the PC how to 
think. Our authors read like a Who’s 
Who of What’s What. 

Here are four ways to boost your 
computer’s I.Q.: 



Advanced MS-DOS^ by Ray 
Duncan. ^Vlso known as an informa¬ 
tion bonanza for assembly language 
and C programmers. Disk files, 
records, directories, volume labels, 
internals, memory management, 
EXEC flmctions, installable device 
drivers. .More. Ray Duncan has it 
down. Now' you can, too. $22.95. 


Ihe Peter Norton I^ogramnier’s 
Guide to the IBAP PC by Peter 
Norton. Want to develop inter¬ 
mediate and advanced programs 
you can port from one branch 
of the PC tree to another? Want 
to understand the hardware? Soft¬ 
ware? The differences betw'een PC, 
XT, AT and Jr.? Get the latest tech 
talk? Relax. The leading authority in the field leads you 
out of the bog. $19.95.448 pages. Softcover. 

Alicrosoji QuickBASIC by Douglas 
I lergert Here’s the perfect way to 
get up to speed with QuickBASIC. 
Plus five, smart, sample programs 
that’ll tweek your QuickBASIC 
skills: .MORTGAGE, for data types; 
QUICKC1-L\RT, for graphics; 
SUR\T1Y, for data-file techniques; 
EMPLOYEE, for random-access 
files; TWENTY-ONE, for IF.. .TI lEN... EI^E games. 
$18.95.384 pages. Softcover. 

Proficient C by Augie Hansen. 

Cross DOS and C and w'hat do you 
get? Pow'erful programs that run at 
waip speed. Use the ANSI.SYS 
device driver and the MAKE and 
LIB utilities to learn valuable, 
reuseable methods of structured 
program development From the 
man whose proficiency at Bell 
Labs, General E^amics and Raytheon was the spring¬ 
board to this expert guide for intermediates—and experts. 
$22.95.512 pages. Softcover. 

Don’t fumble for answers-Tiun to 
Microsoft Press. Remember; What 
you get out of your PC depends on 
what you read into it 

Available wherever books and software are .sold. Credit card 
Olden? call 1-800-638-3030. In .Mar>iand call coUect, 824-7300. 





Microsoft 

r R K s s 


.Microsoft and MS-IX)S are registered trademarks of Microsoft 
Corporation. IBM is a registered trademark of bitemational 
Business .Machines Corporation. 
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COMPAQ PORIABLE 386 

ficult, but the fit is tight. As stated in an 
earlier review of the Portable III, the 
expansion unit does not have a lot of 
space for fingers. Once the boards are 
in the unit, the unit is easy to clip on 
and off of the main computer. 

Both cards performed without any 
problems once they were installed. 
Since the Portable 386 comes with at 
least 1MB of memory (the review unit 
had 3MB), all the memory on both 
cards was designated as extended 
memory. Then the Compaq utilities 
were used to divide the memory into 
extended memory, expanded memory, 
disk caches, and RAM disks. The system 
immediately recognized the extra mem¬ 
ory during startup. Adding (or remov¬ 
ing) additional memory in the expan¬ 
sion unit does not require changing 
the jumpers on the system board. How¬ 
ever, SETUP must be run each time the 
memory is changed. 

The next test involved placing die 
Hayes 1200B modem and the Compaq 
Enhanced Color Graphics board into 
the expansion unit. This necessitates 
shutting down the computer, installing 
the two new cards, removing the sys¬ 
tem unit cover to change jumpers to 
disable the internal modem and to set 
the plasma display power-on mode to 
monochrome display adapter (MDA), 
and finally putting the whole unit back 
together. When the system first comes 
up, SETUP must be run to update the 
system configuration. 

The Hayes 1200B performed with¬ 
out any problems using Smartcom 11. 
The external modem can be used as 
either COMl or COM2 while keeping 
the internal serial port available as the 
other port. The Enhanced Color Graph¬ 
ics Board was configured as the sec¬ 
ondary display controller and con¬ 
nected to a Compaq Color Monitor. 

The color monitor is selected using the 
MS-DOS MODE COSO command; the 
plasma display is reselected using the 
MODE MONO command. 

Both a bus and a serial version of 
the Microsoft mouse were tested; both 
versions worked well. The installation 
of the serial mouse takes about 30 sec¬ 
onds. Installation of the bus version 
takes longer, because it involves install¬ 
ing a board in one of the expansion 
unit’s slots. The only problem is that 
either the system’s internal serials port 
or one of the two expansion slots is 
used up. It would be nice if Compaq 
provided a separate, built-in mouse 
port. With the introduction of Windows 
386 and the growing strength of 
graphic interfaces, a mouse is becom¬ 
ing a required computer peripheral. 


The first test of software compati¬ 
bility was the IBM AT Advanced Diag¬ 
nostics (version 2.03). The Portable 386 
passed, with three exceptions. The 
memory test recognized only 2,688KB 
of the 3,072KB present. This is because 
384KB of tlie first 1,024KB is addressed 
just beneath the 16MB address, and 
thus discontiguous with the remainder 
of extended memory that is addressed 
from 1MB upward. The video display 
controller did not pass because the 
640-by-400 pixel adapter is not an IBM 
standard controller. The math copro¬ 
cessor test also failed because the IBM 
diagnostics are designed to test an 
80287 math coprocessor, not the Porta¬ 
ble 386’s 80387 coprocessor. 

Graphics software worked without 
problem. Microsoft Windows was in¬ 
stalled using the AT&T 640-by-400 
monochrome mode to provide an ex¬ 
ceptionally sharp display. The Portable 
386 was tested successfully with Micro¬ 
soft Word, Version 4.0. Unlike earlier 
versions, this one takes full advantage 
of the plasma display’s 640-by-400 
graphics resolution. 

Three memory-resident programs 
were tested, Borland’s SideKick and 
Turbo Lightning and Living Videotext’s 
Ready! All performed satisfactorily. Be¬ 
cause of the different schemes that are 
used for showing highlighted text on 
the plasma display, some care must be 
taken in installing SideKick to ensure 
that the highlighted text is distinguisha¬ 
ble. Turbo Lightning became extremely 
quick when the dictionaries were all 
loaded onto RAM disks. 

Ready! also makes use of ex¬ 
panded memory. Again, the program 
performed flawlessly. The expanded 
memory is created using the CEMM 
utility. Smartcom II was used to test the 
communications capability of the Porta¬ 
ble 386. Both the Hayes 1200B Smart- 
modem and the Compaq internal mo¬ 
dem operated using Smartcom without 
displaying any problems. 

Fastback from Fifth Generation was 
used to test the direct-memory-access 
capabilities of the computer. The Fast- 
back setup program, FINSTALL, refused 
to allow 1.2MB diskettes to be used 
when the CPU was running at 20 MHZ 
(MODE SPEED = HIGH). Using MODE 
SPEED = AUTO (which causes the CPU 
to operate at a simulated 8 MHz when 
the diskette motor is on) eliminated 
the problem. Otherwise, Fastback per¬ 
formed beautifully. 

DOES IT MEASURE UP? 

The Portable 386’s performance was 
tested using PC Tech Journal's Evalua- 
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Now you can play Assembler 
in the key of C. risC" f rom IMSII 


Sometimes you’ve just got to write in Assembler. It’s 
tedious. But it makes the machine perform. 

When you’re used to writing in a friendlier and easier 
language like C, working in Assembler is a little like 
working in Greek. But now, there is a better way to 
write Assembler code. Add unbelievable speed to 
program development. And make programs easier to 
maintain. It’s called risC. 

risC transposes for you* Fast* risC is the first portable, Cdike, object' 
oriented. High-level Assembly Language (HAL). It includes features of 
object-oriented high-level languages like Smalltalk, Objective C, LISP and 
PROLOG. 

You write in a C-like syntax, and risC transposes to Assembler. At 
Assembler speeds. With tight Assembler precision. 

Your objects will work in concert* With risC, your program costs will 
go down, because you can create objects and operators to go with them. 
And risC contains a complete object-oriented messaging kernel (source 
code included) which allows risC objects (.EXE files) to pass messages back 
and forth. 

Add your own personal touch* You can tailor the language to your 
own personal style. risC’s flexible syntax allows you to 
create customized compilers thanks to its lan¬ 
guage extension capabilities (“packages”). risC 
keeps “packages” in compiled form for speedy 
compilation times. Your development process 
will go faster than ever before. 

Your program development costs will be reduced 
even more because risC allows you to specify 
the exact Assembler code generated by each object/ 
operator combination. Producing .ASM files with risC 
variable names and comments intact. 

risC helps you identify when you Ve off key* 

You’ll have better applications. Faster and cheaper. 

Because risC allows debugging two ways: under its own 
source code debugger, DBG, and under Microsoft’s 
CodeView. To bring down your development time and 
costs even more, risC interfaces with a large variety of 
existing .OBJ library routines. 

IPs easy to take with you* 

Unlike Assembler, risC creates portable programs. 
So you can easily port your applications to other 
current and future machine architectures. 

risC is a sophisticated programming tool* 
risC has compiler options allowing you to inter¬ 
face with many different C and Pascal compilers 
and with different 8086 models-‘NEAR! ‘FAR’, and ‘INTERRUPT: So if 
you’re a serious programmer, you’ll find risC is a serious programming tool. 
It’s just easier. 

Microsoft and CodeView are registered trademarks of Microsoft Corporation. 




il /■ 


Order today* And play Assembler in the key of risC* 

Only $79.95, with a 30-day, money-back guarantee. In CA add 6% sales tax. 

To order risC, just call IMSI at (415) 454-7101, or call toll-free, 1-800-222-4723. (In CA call 
1-800-562-4723). If you prefer, return this coupon with your credit card #, or a check for $79.95 to 
IMSI, 1299 4th Street, San Rafael, CA 94901. Please add $3.00 shipping and handling. 

Name---Title_ 

Firm_ 

Address_ 

City_ 


State 


Zip 


□ Visa* □ MasterCard* 
Signature_ 


I I I M I I I I I I I I I I I I 


exp. date_ 


risC by 




COMPAQ PORTABLE 386 

tion Suite. Test results are compared 
with tlie results of tests on an 8-MHz 
AT and the l6-MHz Compaq Deskpro 
386. (For a full explanation of the tests, 
see “Out from the Shadow of IBM,” 
Steven Armbrust, Ted Forgeron, and 
Paul Pierce, August 1986, p. 52, and 
“Updating the Evaluation Suite,” Ted 
Forgeron, Paul Pierce, and Steven 
Ai'mbrust, March 1987 p. 70.) Table 3 
summarizes the results of the tests. 

ATBIOS examines tlie BIOS and 
the BIOS date areas. The BIOS in the 
review unit had a Compaq copyright 
date of 7/2/87. ATKEY tests AT keyboard 
compatibility. The review unit passed 
die test, as well as the IBM AT Ad¬ 
vanced Diagnostic keyboard test. 

ATPERF measures memory access 
times and CPU and madi coprocessor 
clock rates. The tests indicate that the 
Portable 386 performs RAM and ROM 
accesses over 3-5 times faster than the 
8-MHz AT. The access times are also 15 
to 20 percent faster than the Deskpro 
386. These comparisons are all for ac¬ 
cesses within the same 2KB page. (For 
a full explanation of this operation, see 
“The New Standard,” by Steven 
Armbrust and Ted Forgeron, March 
1987, p. 48.) Accesses outside the page 
are essentially twice as long because of 
the additional two wait states that are 
required. Because all data are accessed 
via a 32-bit bus, access times are the 
same for bytes, words (2 bytes), and 
double words (4 bytes). 

Access times for ROM are the 
same as for RAM because, like the 
Deskpro 386, the Portable 386’s BIOS 
is stored in 32-bit RAM when the sys¬ 
tem is operating. At system startup the 
Portable 386 copies the system BIOS 
and die Compaq Enhanced Graphics 
Board BIOS (if available) from ROM to 
the 128KB of 32-bit RAM beginning at 
FEOOOOH. This region is then mapped 
to the area normally reserved for sys¬ 
tem ROM (OEOOOOH to OFFFFFH), thus 
allowing BIOS to be transparently ac¬ 
cessed in high speed 32-bit RAM at ei¬ 
ther FEOOOO or OEOOOOH. 

Video write performance using the 
Portable 386 internal video controller 
in CGA mode is almost exactly that of a 
CGA installed in an AT. More video 
write wait states are observed because 
of the 20-MHz CPU speed. The pro¬ 
cessor clock rate for both the 80386 
and die 80387 is a full 20 MHz. 

ATFLOAT nie^isures the time taken 
to perform 100 multiplies on a 20-by- 
20 matrix and then compares the time 
to that required by an 8-MHz AT. The 
Portable 386 measures a blazing 7.8 
times faster dian the AT. 
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‘Ada is a registered trademark of the U.S. Government (AJPO). 


♦ Introducing PC AT Version 3 


♦ ♦ 



The Serious Ada Compiler 
For Serious Ada Programmers 

If you’re a serious Ada programmer today, or expect to be one—if 
you’re serious about DoD business and those new DoD directives 
—you look for a lot more in your Ada compiler than just validation. 
And the new fourth-generation Alsys Ada compiler Version 3 for 
the PC AT and compatibles gives it to you. 

Take code quality, for example. Version 3 generates the highest 
quality code of any Ada compiler on any machine! Check the PIWG 
benchmarks, and those of U-Michigan. Compare the quality with 
code from the mature C and Pascal compilers you’re used to. Check 
especially where you might need quality most, and where Version 3 
shines—in the implementation of procedure calls and exceptions. 
The elimination of code associated with unused subprograms gives 
you large reductions in code size in many applications. 

Consider the Runtime Executive. True production quality. No 
exception-handling overhead is incurred unless an exception is 
actually raised. The Runtime is optimized for programs running in 
limited memory, or running for a long time. That’s serious. 

Consider the Ada-specific high level optimizer technology (not 
derived from Fortran or C) that removes redundant constraints 
checks and does so much more for code quality. 

Consider robustness and reliability. Version 3 is written in Ada 
and bootstrapped through itself. That’s proof right there that it will 
compile 400,000 lines of Ada code. Beyond validation, we test our 
compilers on hundreds of thousands of lines of extra code—from 
the ACEC tests, and from Ada Repository programs, and from our 
own specially designed code that breaks most other compilers. 

There’s a lot more that’s serious about Version 3. The new Multi- 
Library environment, for example, that maximizes the efficiency 
of programming teams; error messages that correct, instruct, and 
speed the programming process; human engineering; superb 
documentation and customer support. 

Send for our free brochure 
The Many Facets of Quality. 


;s; human engineering; superb 
;upport. 

cnSrysr 


In the US; Alsys Inc.. 1432 Main St.. Waltham. MA02154 Tel: (617) 890-0030 
In the UK: Alsys Ltd.. Partridge House. Newtown Rd.. Henley-on-Thames. 

Oxon RG9 lEN Tel: 44 (491) 579090 

In the rest of the world: Alsys SA. 29 Avenue de Versailles. 78170 La Celle 
St. Cloud. FranceTeh 33 (II 3918.12,44 CIRCLE NO. 105 ON READER SERVICE CARD 

♦ ^ 4 ♦ ♦ ♦ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

_^Send me Ihe Many Facets of Quality. 

_Send me moxe infoirmation on the PC AT Version 3 Compiler. 

_Call me. 


Name- 


Company. 

Address— 

City_ 

Phone_ 


-State. 


-Zip- 
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Alsys. Inc. • 1432 Main Street ‘Waltham. MA 02154 


















COMPAQ PORTABLE 386 


TABLE 3: Compatibility and Perfonnance Tests 



8-MHzAT 
30MB DISK'* 

DESKPRO 386, 

40MB DISK, 80387 

PORTABLE 386 

40MB DISK 

ATBIOS 

ROM BIOS date 

11/15/85 

04/27/87 

07/02/87 

ATPERF 

Average RAM instruction fetch (/as) 

BYTE 

.25 

.19(130r 

.15(167) 

WORD 

.403 

.14(280) 

.12 (347) 

DWORD 

N/A 

.23 

.19 

Average RAM read time (/as)^ 

BYTE 

.401 

.13/.26 (298/154) 

.11/.20 (378/192) 

WORD 

.401 

.13/.26 (298/154) 

.11/.20 (378/192) 

DWORD 

N/A 

.14/.26 

.11/.20 

Average RAM write time (/as)^ 

BYTE 

.401 

.13/.26 (307/154) 

.10/.20 (384/192) 

WORD 

.401 

.13/.26 (307/154) 

.10/.20 (384/192) 

DWORD 

N/A 

.13/.26 

.10/.20 

Average ROM read time (/as) 

BYTE 

.401 

Same as RAM read 

Same as RAM read 

WORD 

.401 

Same as RAM read 

Same as RAM read 

DWORD 

N/A 

Same as RAM read 

Same as RAM read 

Average CGA video write time (/as) 

BYTE 

1.208 

1.21 ( 100 ) 

1.05(115) 

WORD 

2.415 

2.42 (100) 

2.10(115) 

DWORD 

Average EMM read time (/as)'^ 

N/A 

4.83 

4.20 

BYTE 

.402 

.13(301) 

.11 (378) 

WORD 

.402 

.13(301) 

.11 (378) 

DWORD 

N/A 

.14 

.11 

Average EMM write time (/as)^ 

BYTE 

.402 

.13 (306) 

.10 (384) 

WORD 

.402 

.13 (306) 

.10 (384) 

DWORD 

N/A 

.13 

.10 

CPU clock rate (MHz) 

8.0 

16.0 (200) 

20.0 (250) 

Math coprocessor clock rate (MHz) 

5.3 

16.0 (300) 

20.0 (377) 

Refresh overhead (%) 

7.1 

15 

16 

RAM read/write wait states 

1/1 

0/0 

0/0 

ROM read wait states 

1 

Same as RAM read 

Same as RAM read 

Video write wait states (CGA) 

8 

17 

19 

EMM read/write wait states 

1/1 

0/0 

0/0 

ATFLOAT 

Performance relative to AT (%) 

100 

630 

780 

ATDISK 

Sectors per track 

17 

17 

17 

Heads 

5 

5 

5 

Cylinders 

731 

978 

978 

Total space (million bytes) 

31.81 

42.56 

42.56 

Track-to-track seek time (ms) 

6.0 

4.2 

1.9 

Average seek time (ms) 

37.1 

26.8 

26.5 

Effective transfer rate (KB/sec) 

170.1 

255.0 

255.0 

DOS File I/O with/without cache (sec)^ 

7.3 

5.5/7.4 

5.1/6.6 

Interleave 

3 

2 

2 

N/A = Not explicable 

c 

For the Deskpro 386and the Portable386, first number is for memory access 

The figuresfor the IBM PC/AT and Compaq Deskpro 386are the average re¬ 

within the same 2KB page; second is for access not within the same page. 

sults from several machines, whereas the results from the Portable 386 are ^ 

taken only from the review sample model. 

EMM measurements were taken using the Deslqtro 386and Portable386’s 
built-in memory configured as expanded memory with the CEMM driver. 

* Figures in parentheses represent relative petformance expressed as a percent- ^ 
age compared to PC Tech Journal’s baseline machine, the 8-MHz, 30MB AT. 

The Compaq Deskpro 386 and Portable 386 were tested with and without 

Compaq's disk-caching program. 


With an 80387 installed, the Portable 386 performs the 100 multiplies on a 20-by-20 matrix in ATFLOAT 7.8 times faster than 
an 8 -MH 2 AT with an 80287 math coprocessor installed; the Deskpro 386 performs 6.3 times faster than the AT. 
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FIGURE 1: Performance Comparison 



Portable 386 RAM and ROM access times within the same 2KB page are more 
than 350 and 15 percent faster than the PC/AT and Deskpro 386, respectively. 


ATDISK evaluates hard-disk perfor¬ 
mance. The 40MB drive in the review 
system is very fast, clocking in with ac¬ 
cess times less than 30 milliseconds. 
The Compaq utility CACHE can be used 
to improve disk performance, as shown 
by the results in table 3. Using a 512KB 
cache in extended memory yields a 20 
percent improvement in the DOS disk 
test and 3,000 percent improvement in 
the measured data transfer rate. 

SUPREMELY PORTABLE 

The Portable 386 is a machine that can 
go easily from the office to the home 
and out of town, wherever AC power is 
available, with no compromise in com¬ 
putational power. Setup takes about 
two minutes, as long as it takes to pull 
the computer out of its case and plug 
it in. Just as quickly the computer can 
be back in its case, ready to go. 

Because of the lack of conven¬ 
tional expansion slots, the Portable 386 
sacrifices some of its utility. The expan¬ 
sion unit is functional, but not practical. 
If there is a pressing need for using 
the computer on a network or for 
using advanced graphic displays, the 
expansion unit does provide the means 
for installing the appropriate adapter 
boards. The addition of a mouse port 
and a Small Computer Systems Inter¬ 
face (SCSI) port to the standard ports 
would enhance the computer’s utility. 

The Portable 386, with its ASICs, 
memory modules, 20-MHz, 32-bit mem¬ 
ory bus, nonstandard internal slots, and 
disk drives with built-in controllers, is 
definitely a computer that will be built 
and equipped largely by Compaq 
alone. For some time, all options will 
be available solely from Compaq. This 
causes no penalty in quality or utility, 
but Compaq charges full price for its 
quality and innovation. 

Until the 80486 becomes available 
or Apple develops a Mac II portable, 
the Portable 386 is the most powerful 
portable personal computer available. 
With its surface-mounted ASICs, 20- 
MHz, 32-bit bus, efficient memory ac¬ 
cess scheme, and rapid-access disk 
drives, it is definitely the state-of-the-art 
portable personal computer. 

Compaq Computer Corporation 
20555 FM 149 
Houston, TX 77070 
8001231-0900; 7131370-0670 
Portable 386 
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David Claiborne is a technical manager for 
JAVCOR in Edgewood, MD. He has been 
working with PCs since 1982. 
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OurNew Graphics Softw 
MayBeABuFasterTIh 




^RE FbRdBASE And RiBase 

WhAT'VDU’RE USEDlt). 


up until 
now, turning 
the raw data 
ofadBASE 
III/III PLUS or 
RBASE fde 
into easily 
understood 
graphs and 
charts has 
been anything 
but quick. 

It’s meant plodding back and forth between 
your database and your graphics program, 
through file conversions and translations, until 
you finaUy got a chart that made your point. 

But now there’s a faster route to arresting 
presentation graphics. Now there’s DB Graphics. 

THE RRST GRAPHICS SOFTWARE 
THAT GOES STRAIGHT TO THE HEART 
OF YOUR DATABASE. 

DB Graphics is the only presentation graph¬ 
ics software designed specifically for dBASE, 
RBASE and other database software users. 

Since it reads dBASE and RBASE data¬ 
bases directly, there are no time-consuming 

export, import or 
conversion utili¬ 
ties to fool with. 
DB Graphics can 
also sort and 
group fields and 
use conditional 
operators and 
other powerful 
database man¬ 
agement tools 
to precisely select and graphically display the 
data you need. And because it has a direct line 
to your live data, you can modify a graph, or 
choose different data to represent, in an instant. 

MAKE A GRAPHIC IMPROVEMENT 

IN ALL YOUR PRESENTATIONS. 

Even though DB Graphics is more intelligent 


CONSOIWATED COMPUTER COMPAnF'^ 



You can change the style of a graphic, 
or the data it represents in an instant. 



DB Graphics turns raw dBASE lll/lll PLUS and 
R:BASE data files into graphics with no 
conversion, export or import. 




Powerful database management tools make 
it easy to get the data you need into a graph. 


than other 
graphics pro¬ 
grams, it’s no 
less attractive. 

It allows you to 
display your 
data in eight 
different graph 
types-pie, 
bar, high/low, 
area, scatter, 
mixed, column, and line. You can work with 16 
colors and hundreds of vivid combinations of 
textures and patterns. Plus, you can choose 

from seven type 
styles for free text 
and labels. 

In fact, there’s 
really only one kind 
of database presen¬ 
tation DB Graphics 
isn’t capable of 
making. A dull one. 
FORATRIAL 
PACK, CALL 
1-800-624-0810 

output, including 35mm slides. DEPT PT1287 



We could go on about the power, speed 
and accuracy of DB Graphics, but you really need 
to experience it 
for yourself. 

So call our 
toll-free number 
(or from Alaska 
or Canada call 
1-206-867-1800 
Dept. PT1287) 
and order a DB 
Graphics Trial 
Pack for just 
$9.95 today And 
start making the 

most out of The only presentation graphics software 

j 1 specifically designed for dBASE, R:BASE 

your Cl3.L3.D3.S0. and other database software users. 


DB Graphics also works with Lotus 1-2-3, Symphony. .Wultiplan and other data management files after translating to the ASCII, dBASE III/III PLUS or R:BASE format. DB Graphics is compatible with the IBM 
PS/2. PC. XT. AT and 100% compatible personal computers. It supports the IBM VGA. MCGA. EGA. CGA and Hercules display standards. It also supports most popular plotters, graphic printers, camera systems and 
laser printers from IBM. Epson. Hewlett-Packard and many others. © 1987 Microrim. 
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1971. Kansas 
tornado blows out DEC” 
PDP-Ils. Files saved 
on 31VI data cartridge tapef 


1972. Moonlighting 
programmer deprograms company’s 
production records. Files 
saved on 3M data cartridge tape. 


1973. Fastidious 
janitor turns off IBM* 370. 
Files saved on 3M data 
cartridge tape. 



1978. Colorado electric 
storm jolts Wangsf 
Files saved on 3M data 
cartridge tape. 


1979. Little Stevie Fong 
flips floppies out 

father’s office window. Files saved 
on 3M data cartridge tape. 


WSO.Tfemporaiy help 
permanently dumps accounting 
records on Apple Ill. Files 
saved on 3M data cartridge tape. 




1984 Hard disk tails 
in soft market; brokers panic. 
Files saved on 3M data 
cartridge tape. 


1985. Sal’s Diner. 
Dropped eggs scramble Macs.” 
Files saved on 3M data 
cartridge tape. 




1987. Delivery boy delivers 
IBM PS/2~ swiftly and 
abruptly to the sidewalk. Files saved 
on 3M data cartridge tape. 














1977. Office 
tire bakes Apple® Ils. 
Files saved on 31V1 data 
cartridge tape. 


1975. Head of the 
office trips, pulls plug on 
HP‘3000. Files saved 
on 3M data cartridge tape. 


1976. Unnamed computer 
does the unmentionable. 
Files saved on 3M data 
cartridge tape. 


1981. Circuit breaker 1982. Head crash 1983.Thief sneaks 

flips, floppies flop. proves fatal to Lisa.™ Files away with Osbornesf Files 

Files saved on 3IV1 data saved on 3IV1 data saved on 3M data 

cartridge tape. cartridge tape. cartridge tape. 



1990. Somewhere, 
somehow, on some computer, data 
will crash. Files will be 
saved on 31V1 data cartridge tape. 


Computers come, and computers go. 

But when they go out abruptly, you’ve always been 
able to rely on 3M data cartridge tape for backup. 

In fact, 80% of the people who back up on data 
cartridge tape back up on 3M. 

Why? 

We’ve been covering computer and human errors 
almost longer than computers and humans have erred 
together. 

Not only did we invent and patent data cartridges, 
we’ve continually patented the innovations that make 
data cartridge backup the best way to back up data. 

Which is something that’s never changed. 


Call (800) 423-3280 for a brochure. 

Trademarks/owner: DEC/Digital Equipment Corporation; IBM, Personal System/2/International Business 
Machines Corp.; HP/Hewlett-Packard; Apple, Lisa/Apple Computer Inc.; Wang/Wang Laboratories; 
Osborne/Novell, Inc.; Mac/Macintosh Laboratory, Inc. 


*True to life stories. 
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PC’s LIMITED 386^^ 



Although it has a bargain-basement image to overcome, 
PCs Limited has produced a quality, hi^-end386machine, 
but still at highly attractive discount prices. 


SUSAN HOLLY and JIM SHIELDS 


compatible monochrome adapter, it 
sells for $4,299; an EGA-compatible sys¬ 
tem and color monitor add $500 to the 
base price. Also available are TOMB and 
150MB hard-disk models. By way of 
comparison, the l6-MHz Deskpro 386 
with 40MB hard disk is listed at 
$6,499 —without monitor and display 
adapter, which adds another $1,000 to 
the price. A similarly configured IBM 
PS/2 Model 80 is roughly $8,500. 

UNIQUE SPEED 

Of course, all 386 machines are fast, 
but there are varying degrees of “fast." 
The way in which the PC’s Limited 
386^^ achieves its speed is what sets it 
apart from its competitors and ranks it 
among the fastest of the fast. It uses 
32-bit, zero-wait-state static RAVI (SILAvL) 
to take full advantage of the 16-MHz 
386 processor. Conventional dynamic 
RAM (DRAM) used with most 386 sys¬ 
tems cannot keep pace with the pro¬ 
cessor and tlius requires insertion of 


T he speed may grab your attention 
first. Or it may be the price. 

Taken together, blazing speed and 
rock-bottom price add up to a machine 
that is generally accepted as boasting 
the best price/performance ratio in the 
386 market. The PC’s Limited 386^^’ 
sells for $3,000 less than the market 
leader, Compaq’s l6-MHz Deskpro 386, 
and is capable of faster performance. 

To succeed in this high-end mar¬ 
ket, however, tiie 386^^ has to over¬ 
come the PC’s Limited persona of a 
cut-rate, mail-order, house. Indeed, the 
company is taking steps to project a 
more professional image and to attract 
the ever-important corporate customer. 
“We want the major corporations to 
feel comfortable doing business with 
us," said John Ellett, manager of mar¬ 
keting communications. “We want to 
do that any way we can, without aban¬ 
doning, our loyal customers." 

So these days the company is 
wearing a more formal corporate name 


(Dell Computer Corporation, named 
after the 22-year-old chairman and 
founder Michael Dell), it has given its 
computers a chic new chassis, and it is 
keeping pace with the industry' by in¬ 
troducing sophisticated, high-perfor¬ 
mance machines. 

The company’s goal is “not an 
image change so much as an attempt to 
eliminate confusion,” Ellett said. “The 
mail-order label was hung on us and is 
inaccurate." He explained that Dell is a 
manufacturing company that sells its 
own PC’s Limited brand of computers 
directly to its customers. The 386^^ is 
the newest member of the family, 
which includes the 8088-based Turbo 
and the 286^ and 286^^. First deliveries 
of the 386^^ were in June. 

The base model 386^^ houses 1MB 
of memory, one parallel and two serial 
interfaces, a realtime clock, a 101-key 
IBM-like keyboard, a 1.2MB diskette 
drive, and a 40MB hard disk. Witli 
monochrome monitor and Hercules- 
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PC’S LIMITED 386^^ 



PHOTO 2: Keyboard Comparison 
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PHOTO 4: Inside the System Unit 



PHOTO 51 386'^'System Board 


Photo 1: The SmartVu LED display on the beveled front 
edge shows error messages and the letter and cylinder 
number of the disk drive currently being accessed. 

Photo 2: The PC’s Limited keyboard differs from IBM in 
that the CapsLock, NumLock, and ScrollLock indicators are 
embedded in the keys rather than in a separate panel. 

Photo 3: The rear of the system unit features an AT-style 
layout. Note the secondary serial port’s 25-pin female 
D-shell connector to the left of the serial/parallel adapter. 

Photo 4: The system unit has a similar layout to that of an 
AT. One unfortunate exception, however, is that both the 
80386 and 80287 are located under the left disk bay. 

Photo 5: The system board contains no RAM. The forward 
socket in slot 6 is for the 32-bit system memory board. 

Photo 6: One to six megabytes of 32-bit zero-wait-state 
SRAM may inhabit the system memory board. 


PHOTO 6: System Memory' Board 
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wait states so memoty can catch up. 
This substantially reduces performance, 
negating much of the speed advantage 
of the 386 processor. 

Because SRAM is quite expensive, 
other manufacturers of 386-based ma¬ 
chines have tried alternative methods 
to overcome die problem. Compaq, for 
example, has taken a compromise posi¬ 
tion between cost and speed. Its Desk- 
pro 386 uses a memory-paging scheme 
implemented through static-column 
RAM chips in which each 1MB bank of 
RAM is divided into rows and columns 
for easier access to memory. Memory is 
divided into 2KB pages; memory ac¬ 
cesses within the same 2KB page re¬ 
quire no wait states, but if the memory 
to be accessed is located in a different 
page, as is often the case, the system 
incurs two wait states (for a more com¬ 
plete explanation see “Compatibility 
and Performance: The New Standard,” 
Steven Armbrust and Ted Forgeron, 
March 1987, p. 48). 

Advanced Logic Research (ALR) 
took a far less costly approach. The ALR 
Access 386 uses a memoq^-interleaving 
scheme in which the system’s DRAM 
chips are divided into two banks. 

Ideally, memory accesses alternate be¬ 
tween banks, so one memory bank can 
recover while the other is being ac¬ 
cessed; in practice, however, applica¬ 
tions are not that cooperative and wait 
states are often inserted (see “Compati¬ 
bility and Performance: Poised for To¬ 
morrow,” Michael Abrash and Dan II- 
lowsky, April 1987, p. 104). 

PC’s Limited, on the other hand, 
took the more expedient—albeit most 
expensive—route of “true” 32-bit 
SRAM, which requires no wait states. 
Whereas the Compaq and ALR methods 
are fast only some of the time (de¬ 
pending on the application), the 386^^’s 
SRAM is effective all the time. 

All of the 386^^’s SRAM resides on 
the static memory board, which fits in 
a special 32-bit slot on the system 
board. The system board itself contains 
no memory, as is the case with the 
Deskpro 386’s system board. 

The proprietary static memory 
board comes with 1MB of SRAM and 
can be expanded (in 1MB increments) 
to 6MB. This compares to the Deskpro 
386, which also supplies a 32-bit mem¬ 
ory board that fits in a special slot on 
its system board, and with piggyback 
cards can hold up to 10MB of RAM. 

The PC’s Limited memory board has 
numbered sockets for 24 SRAM mod¬ 
ules to accommodate all system mem¬ 
ory. Each module has eight SRAM 
chips—four mounted on each side; 


each 1MB increment consists of four 
modules. PC’s Limited offers the 1MB 
memory expansion option for $500. 

For compatibility with software 
designed to run on earlier generations 
of computers, the PC’s Limited 386^^ 
has changeable processor speeds. The 
machine powers up at 16 MHz, but 
pressing the Ctrl-Alt-\ key combination 
causes it to operate at a lower speed— 
emulating either a 4.77-MHz PC or an 
8-MHz AT. Whereas the 386^^ can make 
this switch only manually from the key¬ 
board, the Deskpro 386 uses the more 
automatic software method. Deskpro 
users can insert a MODE command in 
a batch file at the beginning and end 
of a program that requires 8-MHz 
mode, for example. PC’s Limited emu¬ 
lates slower processor speeds by insert¬ 
ing extra wait states; Compaq does so 
by extending the memory refresh cycle. 

The PC’s Limited machine signals a 
change in speed with sound: a single 
tone for the slower speed, a two-pitch 
tone for returning to 16 MHz. The 
386^^ offers the choice of only two 
speeds at a time, one of which is al¬ 


ways 16 MHz. The user must decide 
during set-up whether the optional 
slower speed will be 4.77 or 8 MHz. 

DUAL-SPEED BUS 

The PC’s Limited speed advantage 
comes not only from running the 16- 
MHz 386 processor at maximum effi¬ 
ciency, but also from an unusual two- 
speed expansion bus that can bring out 
the best in some expansion cards. 
Whereas the expansion buses of the 
Compaq and ALR machines operate at 8 
MHz to accommodate boards designed 
for the 8-MHz AT, the PC’s Limited bus 
works at 12 MHz as well as at 8 MHz. 
The dual-speed bus is therefore as 
much (or more) a performance feature 
as a compatibility feature. 

The system arrives with the bus 
speed set at 8 MHz. The user can 
change that default speed to 12 MHz 
through the Advanced Options menu of 
the set-up program. The bus speed 
must always be set to the speed of the 
slowest board installed in the system, 
because boards designed for 8 MHz 
may not operate properly at 12 MHz. 


PC’S LIMITED 386^^ VITAL STATISTICS 


Base Model $4,299 
($4,799 with an EGA-compatible 
adapter and display) 

16-MHz Intel 80386 microprocessor 
1MB memory 
Realtime clock 
80287 socket 

Monochrome graphics adapter 
and display 

Parallel printer interface 
Two serial interfaces 
1.2MB or 360KB diskette drive 
40MB hard disk 

TOMB Model $4,699 
($5,199 with an EGA-compatible 
adapter and display) 

Includes all features of the base 
model except it has a TOMB hard disk 
instead of a 40MB hard disk. 

150MB Model $5,999 
($6,499 with an EGA-compatible 
adapter and display) 

Includes all features of TOMB model 
except it has a 150MB hard disk in¬ 
stead of a TOMB hard disk. 

Memory capacity on system board 
None. 

32-bit memory capacity of system 
6MB 


Display adapters 

Either a Hercules-compatible mono¬ 
chrome graphics adapter or an EGA- 
compatible color video adapter can 
be installed. 

Monitors 

Either an IBM-compatible mono¬ 
chrome or an enhanced color display 
can be used. 

Expansion slots 
32-bit: 1 

16-bit: 5 
8-bit: 2 

Available slots 
40MB or TOMB Model 
32-bit: 0 

16-bit: 3" 

8-bit: 0 
150MB Model 
32-bit: 0 

16-bit: 2" 

8-bit: 0 

Other extras available 
1MB memory option 
80287-8 math coprocessor 
360KB diskette drive 

^One additional 16-hit slot is available if the 
mounting bracket for the second setial port 
is not used. 


$499 

$379 

$109 
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PC’S LIMITED 386^^ 

Thus, this feature is useful only if you 
have an all-12-MHz chorus singing in 
your system. Although not many expan¬ 
sion boards currently on the market 
are guaranteed to operate at 12 MHz, 
PC’s Limited says its own cards do. 

CHIC STYLING 

While the speed of the 386^^ dominates 
any discussion about it, other factors 
must be considered. Perhaps not as 
exciting as the machinations going on 
inside, but important in their own 
right, are the outward appearance and 
user interface. In styling its newest 
machine, PC’s Limited has become 
more fashion conscious; the 386^^ has a 
distinguished look. Its front vents lie 
horizontally rather than in the typical 
vertical orientation of the AT; and a 
most distinctive styling detail is the 
beveled edge of the front of the system 
unit cover to showcase PC’s Limited’s 
popular SmartVu display (photo 1). 

Introduced on the PC’s Limited 
286 computers, SmartVu has been a hit 
with users because of its entenainment 
value, if nothing else. The four-charac¬ 
ter diagnostic display is the user’s view 
port into the inside of the system unit, 
responding to user commands and re¬ 
porting on internal operations. As the 
computer goes through its diagnostic 


tests at boot-up, the panel flashes 
through (at speeds almost too fast to 
read) the names of power-on routines, 
such as RAM4, RAM5, OptR, Math, and 
Boot. This sequence ends with a dis¬ 
play of the drive letter and cylinder 
number of the disk in use (if boot-up 
is attempted with a diskette in drive A:, 
the message is A:00). The drive ID and 
cylinder number appear whenever a 
disk is accessed, which could be help¬ 
ful for debugging. When the 386^^ 
changes processor speeds, SmartVu dis¬ 
plays the new active speed. 

Perhaps SmartVu’s most important 
job is displaying error messages. Three 
types of error codes may appear: the 
letters ER followed by two digits refer 
to the nine system errors listed in the 
PC’s Limited manual, such as “80386 
CPU computation failure” or “8254 
timer is inaccurate or not clocking”; an 
error message prefaced with an S signi¬ 
fies failure of an SRAM chip and pro¬ 
vides the socket and number of the 
defective chip; a message prefaced with 
Db indicates a memory expansion 
error and shows the failing bit position. 

Although the beveled edge of the 
SmartVu panel is an attractive touch, its 
angle can pick up glare from overhead 
lights, making for difficult reading of 
the LED’ display. Located on the panel 



NOW... 

- Connect multiple PCs through multiport hubs 

- Up to 100 nodes using multiple hubs 

- Employ one PC as a hub 

- Join a single PC to a StarLAN network 

■ Install in about the time it takes to put in an 
internal modem 

- Total tech support 

- Complies with IEEE 802.3 1 BASES 

■ Low cost!!! 

WHICH STARLAN LEVEL 
DO YOU NEED? 

■ SGL1503'“— PC Adapter Board, low cost way 
to integrate PCs into StarLAN network. 


■ SGL2503'‘'— PC Adapter Board with Integrated 
Hub. to serve as a hub in a network of up to 11 
stations. 

■ SGL3500'"— Ten-Port StarLAN hub. to network 
PCs or other hubs, over distances of 800 feet. 

- ViaNeD* — Operating System to manage your 
network, or the industry standard Novell 
Netware". 

CALL: 1-800-STAR GATE. 



ViaNe! IS a trademark of Western Digital Corp SGL1503. SGL2503. SGL3500 are trademarks of StarGate Technologies. Inc . Netware is a trademark of Novell. Inc 
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with SmartVu are the green-light power 
indicator and the red-light disk access 
lamp, along with the keylock. 

The 386^^ chassis has the solid feel 
of an’ IBM product, and in most re¬ 
spects, PC’s Limited follows IBM’s lead 
in arranging its components. The 
size—21.1-by-l6.5-by-6.5 inches—is 
nearly identical to the AT, whereas the 
PC’s Limited 286^^ had a 25-percent 
smaller footprint, paying the penalty in 
disk-drive space. Like the AT the 386^^ 
has one full-height and three half¬ 
height disk-drive bays, two of which 
are accessible from the front with the 
cover on. The reviewed unit contained 
a 40MB half-height hard disk in the 
lower portion of the full-height bay and 
a half-height 1.2MB diskette drive in 
the upper of the three half-height bays. 
A 360KB half-height diskette drive is 
available from PC’s Limited in addition 
to or in place of the 1.2MB unit. 

Key for key, the 386^^’s keyboard 
mimics IBM’s 101-key arrangement, al¬ 
though neither PC’s Limited nor any 
other compatible manufacturer has yet 
matched the feel of an IBM keyboard 
(photo 2). PC’s Limited tends toward 
the “squishy,” registering a letter on 
the screen before the key is pressed 
more than halfway down. This often 
results in stray Tetters appearing in the 
middle of words during fast typing ex¬ 
ercises. The keys provide little tactile 
or audio feedback, and unlike Compaq, 
PC’s Limited has no option for the user 
to set audible key clicking. Indicator 
lights for the CapsLock, NumLock, and 
ScrollLock keys are embedded in the 
actual keys rather than in a separate 
panel as on the IBM keyboard. 

Two other differences from the 
IBM keyboard pose minor inconve¬ 
niences. First, ^e cable on the IBM 
model is detachable from both ends, 
but on the 386^^^ it cannot be detached 
from the keyboard end, so the user 
must reach around to the rear of the 
machine to remove the keyboard. Sec¬ 
ond, although the overall dimensions 
of the two keyboards are the same, 

PC’s Limited’s leaves more room at the 
bottom (presumably as a wrist rest) 
and less at the top, so templates de¬ 
signed for the AT’s function keys do 
not fit on the PC’s Limited keyboard. 

The 386^^ is sold with either an 
IBM-compatible monochrome or en¬ 
hanced color monitor. The review 
model arrived with a Mitsubishi Model 
XC 1430C enhanced color monitor that 
appears to be identical t6 the Compaq 
Color Monitor sold with the Deskpro 
models. Also included with the review 
model was an EGA-compatible vega 
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DEBUGGING SWAT TEAM 

Order Eco-^88 Rel. 4.0 New Modeling Compiler 
and get C-more at no extra charge! 

Seek Correct 

You already know that fast compilation does not mean fast program development. Backing 
up for bogus error messages and removing the bugs takes time. Eco-C88’s “Seek and Correct” 
three - way error checking finds even the most elusive bugs, clearing the path for swift program 
development. 

Double Barrel Error Checking 

ECO-C88 nails syntax errors cold and tells you about the error in plain 
English. And there’s no avalanche of false error messages, either. Other 
compilers can generate up to four times the number of error messages 
actually present; they leave it up to you to guess which ones are 
real. You’ll be more productive with Eco-C88 because there is no 
guess work. 

Eco-C88 provides ten levels of semantic error checking. You can 
select from almost no checking to the fussiest you’ve ever seen. 

Eco-C88’s “picky flag” finds subtle errors that slip by 
other compilers. 

Eco-C88 also features: 

• All data types, plus ANSI Enhancements 

• Robust library, including many new ANSI 
functions 

• CED editor with online function help, split 
windows, compile-edit-link capability 

• New, expanded manual with sample pro¬ 
grams for the library functions 

C-more Source Code 
Debugger 

Finally, if a really nasty bug persists, 
put C-more, our source code debug¬ 
ger, to work. With C-more you can 
watch your program as it executes, 
single-step it, set simple or conditional 
breakpoints, test complex expressions, 
use variables as indexes into other vari¬ 
ables, initialize and trace variables, examine 
CPU registers, display results with printfO- 
type options and much more. C-more can help 
you track down bugs in minutes rather than days. 

The price for Eco-C88 is $99.95. And, for a 
limited time, we’ll give you our C-more debugger 
at no extra charge. 

Ecosof t Inc. 

6413 N. College Ave. 

Indianapolis, IN 46220 

(317) 255-6476 
(800) 952-0472 
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PC’S LIMITED 386^^ 

board, manufactured by Video Seven. 
The VEGA comes with 256KB of video 
memory and, when used witli a mono¬ 
chrome monitor and the accompanying 
software, can provide 720-by-348 pixel 
Hercules-compatible graphics and can 
normal EGA functions. 

The 386^^ has one parallel and two 
serial ports. Making two serial ports— 
one with a 9-pin Canon D-shell con¬ 
nector and one with a 25-pin con¬ 
nector—a standard feature was a wise 
move by PC’s Limited not only to pro¬ 
vide users with an extra port, but also 
to cover users who are upgrading from 
either the AT, which uses a 9-pin serial 
port, or the PC, which uses a 25-pin 
port. Although not an advertised fea¬ 
ture, a game port was included in the 
reviewed machine—but without the 
cable and mounting bracket to connect 
from the port to the rear of the case. 

The rear of the 386^^ is much like 
the AT’s, with three-prong power cord 
connector and 115/230 voltage switch 
on tlie left, keyboard connector in the 
center, and expansion slots and video 
connector on the right (photo 3). 

THE INSIDE STORY 

Penetrating the system unit is merely a 
matter of removing five one-quarter- 
inch slotted hexagonal screws from the 


rear of the case and sliding it off. Real 
estate inside the unit is laid out much 
like tlie AT, with the system board on 
the left, the disk-drive bays on the 
right, and the power supply located 
behind them (photo 4). 

The system board itself, measuring 
9-by-13 inches, is about the size of that 
of an AT or Deskpro 386 (photo 5). Its 
proprietary design uses only 32 chips, 
less tlian one-fourth the number of 
components on some system boards. 
Many of these chips are VLSI devices 
from Chips & Technologies. 

Four system ROM chips are situ¬ 
ated on the left side of the system 
board. They are organized into 32-bit 
read-only memory that can be accessed 
with only one wait state inserted. A 
multipin connector on the front edge 
of the system board provides signals 
for SmartVu via a ribbon cable. 

The connector in the center front 
of the system board is for the 386^^’s 
static memory board (photo 6). The 
connector’s location in the front of tlie 
board prevents the inadvertent installa¬ 
tion of conventional boards or, worse 
yet, the installation of the static mem¬ 
ory board in a conventional expansion 
slot. However, the front location re¬ 
quires extra care when mounting the 
memory board, because the connector 


Brand New From Peter Norton 


A PROGRAMMER’S EDITOR 




thafs lightning fast with the hot 
features programmers need 


Direct from the 
man who gave you 
The Norton Utilities, 
Inside the IBM PC, 
and the Peter Norton 
Programmer's Guide. 


sNORTON 

EDITOR 


This is the program¬ 
mer’s editor that I wished 
I’d had when I wrote my 
Norton Utilities. You can 
program your way to 
glory with The Norton 
Editor.” 




Peter Norton Computing, Inc., 2210 Wilshire Boulevard, 
Santa Monica, CA 90403,213-453-2361. Visa, 
Mastercard and phone orders welcome. 

The Norton Editor" is a trademark of Peter Norton Computing. Inc. ® 1986 Peter Norton Computing. 


Easily customized, and saved 
Split-screen editing 

A wonderful condensed/outline display 
Great for assembler, Pascal and C 


is a considerable distance from the 
screwed-down mounting bracket at the 
rear of the system unit. 

DIP switches on the memory 
board are changed to indicate total sys¬ 
tem memory as memory is added to 
tlie board (or as extended memory 
boards are added to the system). 

The l6-MHz Intel 80386 sits on the 
lower right of the multilayer system 
board. Below the 386 is the optional 
8-MHz 80287 math coprocessor, inex¬ 
cusably located on the portion of the 
system board that lies buried under the 
hard-disk bay. Installation requires re¬ 
moving all expansion boards and the 
system board—not a task for the faint 
of heart. In most systems this inaccessi¬ 
ble area is filled with keyboard chips 
or other components that the average 
user does not need to fool with. PC’s 
Limited engineers should rethink this 
arrangement. Oddly enough, the sock¬ 
ets for the 286 and 287 in the PC’s 
Limited 286^^ are easily accessible. 

Like the original Deskpro 386, the 
386^^ cannot use the 80387 math co¬ 
processor. (Compaq now offers an op¬ 
tional 387 socket, as described in Prod¬ 
uct Watch, November 1987, p. 223.) 

This is an unfortunate omission; the 
much faster, but costlier, 387 will be 
missed by potential customers with 
number-crunching in mind. 

The 386^^ has seven AT-compatible 
expansion slots—two 8-bit and five 16- 
bit slots—in addition to the special 32- 
bit memory board slot. The machine 
comes standard with three of its expan¬ 
sion slots already filled. 

The two 8-bit slots on tlie left are 
occupied by the graphics adapter and 
multifunction I/O adapter. The switches 
for configuring the graphics adapter 
are on its mounting bracket and are 
accessible from the rear of the system 
unit without removing the cover. 

The multifunction I/O adapter is a 
short card, as is the graphics adapter. It 
is compatible with the AT serial/parallel 
adapter, and has the usual 9-pin and 
25-pin connectors on its end bracket. A 
cable and mounting bracket for the 
second serial port’s 25-pin D-shell con¬ 
nector are provided; use of the mount¬ 
ing bracket for the second serial port 
reduces the number of available expan¬ 
sion slots by one (to a total of three on 
the 40MB or 70MB model and just two 
on the 150MB model). 

DIP switches on the multifunction 
board allow the primary and secondary 
serial ports to be designated COMl and 
COM2, or COM2 and COM3, or COM3 
and COM4, respectively. Switch settings 
also determine which interrupt level 
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TABLE 1: Disk Drives Supported 


DRIVE 

TYPE 

NUMBER OF 
CYLINDERS 

NUMBER OF 
HEADS 

SECTORS/TRACK 

CAPACITY 

(MB) 

0 

No hard disk 




1 

306 

4 

17 

10 

2 

615 

4 

17 

20 

3 

615 

6 

17 

30 

4 

940 

8 

17 

62 

5 

940 

6 

17 

46 

6 

615 

4 

17 

20 

7 

462 

8 

17 

30 

8 

733 

5 

17 

30 

9 

900 

15 

17 

112 

10 

820 

3 

17 

20 

11 

855 

5 

17 

35 

12 

855 

7 

17 

49 

13 

306 

8 

17 

20 

14 

733 

7 

17 

42 

15 

Reserved 




16 

612 

4 

17 

20 

17 

977 

5 

17 

40 

18 

977 

7 

17 

56 

19 

1,024 

7 

17 

59 

20 

733 

5 

17 

30 

21 

733 

7 

17 

42 

22 

733 

5 

17 

30 

23 

306 

4 

17 

10 

24 

830 

10 

17 

68 

25 

1,024 

9 

17 

76 

26 

918 

7 

17 

53 

27 

1,024 

8 

17 

68 

28 

918 

11 

17 

83 

29 

1,024 

4 

17 

34 

30 

820 

6 

17 

40 

31 

969 

9 

34 

144 

32 

615 

8 

17 

40 

33 

1,024 

5 

17 

42 

34 

1,024 

15 

17 

127 

35 

1,024 

15 

26 

195 

36 

1,024 

8 

26 

104 


The system’s BIOS supports the 22 hard-disk drive types supported by the IBM AT 
(with the same type numbers), plus an additional 13 types (numbers 24—36). 


each port uses; the choices are IRQ2, 3, 
4, or 5. The ports may be enabled or 
disabled individually, and each port has 
designated jumpers that allow signals 
such as clear-to-send (CTS), data set 
ready (DSR), and data carrier detect 
(CD) to be “forced true.” Ports and in¬ 
terrupt levels can likewise be selected 
for the parallel port, and it can be en¬ 
abled or disabled by a switch setting. 
The game port uses I/O port address 
200H-207H and can be enabled or dis¬ 
abled by setting a DIP switch. 

One of the five 16-bit expansion 
slots houses the standard Western Digi¬ 
tal WD1003-WA2 diskette-drive and 
hard-disk controller, which controls the 


system’s 40MB hard disk and 1.2MB 
diskette drive. Although only three dif¬ 
ferent sizes of hard disks are offered as 
standard equipment on the system, the 
BIOS supports 35 drive types, which 
are listed in table 1. 

Cables are provided for the con¬ 
nection of two diskette and two hard¬ 
disk drives. The only cable not pro¬ 
vided is the 20-pin data cable for con¬ 
necting the second hard drive, and that 
is usually supplied with the drive. The 
150MB model features an ESDI hard- 
drive controller, which takes up an 
additional expansion slot. The 200-watt 
power supply provides power connec¬ 
tors for a total of four drives. 



SQL Compatible Query System adaptable to any 
operating environment. 


CQL Query System. A subset of the Structured 
English Query Language (SEQUEL, or SQL) 
developed by IBM. Linked files, stored views, 
and nested queries result in a complete query 
capability. File system interaction isolated in an 
interface module. Extensive documentation 
guides user development of interfaces to other 
record oriented file handlers. 

Portable Application Support System 

Portable Windowing System. Hardware 
independent windowing system with borders, 
attributes, horizontal and vertical scrolling. 
User can construct interface file for any 
hardware. Interfaces provided for PC/XT/AT 
(screen memory interface and BIOS only 
interface), MS-DOS generic (using ANSI.SYS), 
Xenix (both with and without using the curses 
interface), and C-library (no attributes). 

Screen I/O, Report, and Form Generation 
Systems. Field level interface between 
application programs, the Query System, and 
the file system. Complete input/output 
formatting and control, automatic scrolling on 
screens and automatic pagination on forms, 
process intervention points. Seven field types: 
8-bit unsigned binary, 16 bit signed binary. 16 
bit unsigned binary. 32 bit signed binary, 
monetary (based on 32 bit binary), string, and 
date. 

Including Source Code 
$395.00 

File System interfaces include 
C-tree and BTRIEVE. 

HARDWARE AND FILE SYSTEM 
INDEPENDENT 

Machine 

Independent 

Software 

1415N0RTHGATE SO. #21B 
RESTON, VA 22090 

VISA/Master Charge accepted 

(703) 435-0413 


*C-tree is a trademark of FairCom 

IBM. SEQUEL. PC. XT. AT are trademarks of IBM Corp. 
MS-DOS and Xenix are trademarks of Microsoft Corp. 

CQL and the CQL Logo are trademarks of Kurtzberg Computer 
Systems. 
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PC’S LIMITED 386*^ 


PHOTO 7; Set-up Screen 


i 2 3 4 FtopPSP Driwe (A:) 

5 1/4", 1.2 negabytes 


1 Hardvare 

Date 

Tine 

Floppy Drive ft 

5.25" 

1.2 negabytes 

26 Aug 1987 

4:K:4Sp 

Floppy Drive B 


Not Installed 



Hard Drive 0 


43 MB Type 17 

Options 


Hard Drive 1 


Not Installed 

Keyboard / Monitor 

Required 




Henory Parity 

Disabled 

Base Henory 


64ek 

Conpatibility Speed 

286 

Extended Henory 


384k 



Prirtary Uideo 


EGft 

Advanced Options 


I Hath Coprocessor 

Insta1 led 



Serial Ports 

coni 

Installed 

Fast EGA Etiabled 



COM2 

Installed 



Parallel Ports 

LPTl 

Insta1led 




LPI2 

Not ItTstalled 

Dell Conputai' Corporation 



LPT3 

Not Installed 



BOH Version 


B02 




Dell Conputer Corporation 386 Setup Progran 


PHOTO 8: Hard-disk Utility 


Test Fornat Quit HD Setup 

Perforn hard drive tests 


HardMtre 

Help: 

Hard Drive Setup 

Hard Drive 0: 

Test 

Perforns diagnostic tests on 

48 HB Capacity 


the hard drive. 

5 Heads 



17 Sectors per track 

Fornat 

PerFoms a Icsw-level fomat 

977 Cylinders 


on tlte hard drive. 

Hard Drive i: (Hot Installed) 



0 NB Capacity 

Keys: 


0 Heads 

1 

1 

Highlight previous connand 

0 Sectors per track 

i 

Highlight next connand 

0 Cylinders 

Enter 

Accept highlighted connand 


Esc 

Abort to previous nemi 

Status 

PC's Linited Technical Support 


(800) 624-9896 (Outside Texas) 


(512) 339-6963 (Inside Texas) 


PC's Linited Hard Drive Setup Program Version A00-84 


The ROM-resident set-up utility is as easy to use as it is 
close at hand. All settings and options are displayed as a 
single menu screen. This way, the user can make changes 
more directly than with the AT’s separate set-up utility. 


The comprehensive hard-disk utility allows menu-driven 
set-up and testing of a wide variety of hard disks. Accompa¬ 
nying documentation provides complete information on the 
physical installation of any hard disk likely to be used. 


Both the hard-disk and diskette 
drives are mounted using rails that are 
not compatible with those used on the 
AT. They are held in place by screws 
inserted into the side of each bay, 
rather than by the front-mounted fas¬ 
teners used with the AT and most com¬ 
patibles. This makes the installation of 
devices in the left bay problematic in 
that all the full-length expansion boards 
have to be removed in order to gain 
access to the side mounting screws. 

Expansion boards are held in 
place by a six-inch-long metal plate, 
called the security bracket, which is 
installed over the top front of all the 
boards. The security bracket is secured 
to the case with one-quarter-inch 


screws like those that hold the system 
case and board-mounting brackets; 
thus, board swapping is possible using 
only one nut driver. 

The system speaker and the bat¬ 
tery that maintains the system’s CMOS 
configuration memory are mounted in 
the space directly below the expansion 
board security bracket. 

BUILT-IN SET-UP 

PC’s Limited believes in keeping the 
set-up program at the user’s fingertips; 
therefore, unlike IBM and Compaq, 
which supply separate set-up diskettes 
with their machines, PC’s Limited com¬ 
puters store the set-up program in 
ROM. The company configures each 


system before it goes out, so if no user 
options are to be added, set-up merely 
involves loading software. 

If new equipment is to be added, 
however, the user invokes die set-up 
program by pressing Ctrl-Alt-Enter; this 
brings up the screen shown in photo 7. 
The main menu sits on the top line, 
and submenu options appear on the 
second line. The first category on the 
main menu, equipment, is used for se¬ 
lecting disk drives, graphics adapter, 
and math coprocessor. 

The next selection, options, can be 
used to allow booting without a key¬ 
board or monitor attached, to enable 
memory parity checking if DRAM ex¬ 
pansion boards are installed, to set the 


• 80x86 • 680x0 • VAX • RT PC • 370 • 320xx • 80x86 • 680x0 • VAX • RT PC • 370 • 320xx • 80x86 • 680x0 • VAX • RT PC • 370 • 320xx • 80x86 • 370 • 

High C ™ gud Professional Pascal ™ on: 


MS-DOS We were first with compilers for Intel 80386protected mode —since Novigmber, 1986. And we have been technology 
leaders on the Intsl8088-286ser\ess\nce 1983, adding 80386 real mode support in 1986. i/o//? thS big IBSQUBS' Ansa/Pdira6ox,Ashton- 
Tate/dBase III Plus, Autodesk/MoCAD, /.//efree/Volkswriter, FoxSoftware/foxbase(3S6), Symantec/D^A, l//aiv/o 5 f/£yWorkylew&Viewsim,...; they rave 
abouXouT COdB gUBUty awb tBChniCBl support. Our floating-point support includes 8087-287-387, WbUbIc 1167, and 

emulation. Equivalent compilers support OthBr OSS on Intel chips: OS/2; FlexOS 286, 386; OS/286, 386; PC-MOS (386); DOSlExtender, and X- 
AM (VM/RUN). Likewise, the same OUtStdOdiog compilers are also available on: 

UNIX — Intel 80286, 80386; MC 680x0: Sun, Apollo, others; DEC VAX; IBM RT PC, 370; NS 32032; and 

Other OSs — DEC VAX VMS, and soon IBM CMS and Atari/GEM-DOS. (UNIX refs: Boeing C.S., CASE Tech., IBM, MIT,...) 


fllais 



UJara™ 

INCORPORATED 


CALL: (408) 429-6382 

Telex: 493-0879 (META Ul); 903 Pacific Avenue, Suite 201 

Santa Cruz, CA 95060 


The Clear Choke far Large Programming Projects, -pcTechjoumai 


MS-DOS • OS/2 • UNIX 4.x, V.x • FlexOS • OS/x86 • PC-MOS • DOS|Extender • X-AM • VM/RUN • GEM-DOS • VMS • CMS • MS-DOS • OS/2 • UNIX • * 
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Writeln("An investment in Professional Pascal is one well made."); 





















system’s compatibility speed to emulate 
either an 8088 or 80286 computer, or 
to select advanced options. Advanced 
options include setting the expansion 
bus speed to 8 or 12 MHz, enabling 
DRAM refresh if DRAM boards are in¬ 
stalled, and disabling fast EGA mode if 
your combination of software and 
graphics adapter do not support it. 

Other main menu selections in¬ 
clude setting the date and time and 
parking the hard-disk heads. A help 
option provides a list of error codes, 
precautions when selecting advanced 
options, and a list of PC’s'Limited tele¬ 
phone numbers for customer support. 

A boot option resets the system with¬ 
out having to turn it off and puts into 
effect any changes in hardware configu¬ 
ration. The quit selection returns the 
control to the current application; how¬ 
ever, the application’s screen contents 
are not saved and restored. 

BAGS OF GOODIES 

With each 386^^ machine come several 
plastic bags filled with software and 
documentation. Among the contents are 
utilities for installing and configuring 
hard disks (see photo 8). The Hard- 
drive Product User's Guide will prove 
indispensable to the systems integrator. 
The 166-page manual includes detailed 
instructions for connecting virtually any 
disk drive and controller likely to be 
used on the 386^^ or other compatible 
system. A separate package allows a 
hard disk to be split into multiple vol¬ 
umes, a standard feature of DOS 3.3. 

PC’s Limited offers MS-DOS 3.2 
and BASIC at additional cost. MS-DOS 
features the RAM-disk driver program, 
RAMDRWE.SYS, which unlike IBM’s 
VDISK.SYS (included with PC-DOS) can 
use expanded as well as extended or 
conventional memory to emulate a disk 
drive. PC’s Limited does not provide a 
diagnostics diskette, although this omis¬ 
sion is offset somewhat by the realtime 
error codes that are reported on the 
SmartVu display; however, the system 
cannot be manually tested for diagnos¬ 
tic or reliability purposes. 

Documentation for the 386^^ is 
clear and complete, consisting of the 
spiral-bound Owner's Manual and 
Hard-drive Product User's Guide, and 
pamphlets describing the hard-drive 
set-up utility, the split-drive utility, and 
the multifunction I/O card. All manuals 
are illustrated with helpful diagrams; 
none has an index, but the table of 
contents in each is thorough. 

PC’s Limited is particularly sensi¬ 
tive to the subject of customer support, 
having suffered considerable criticism 


for inadequate service in the past. The 
company is anxious to convince cus¬ 
tomers that a direct-marketing organiza¬ 
tion can provide good support. Be¬ 
cause its computers are sold directly to 
the customer, users cannot run to their 
nearest dealer whenever a problem 
crops up. PC’s Limited provides buyers 

Vhe386‘^'s SRAM chips 
offer more consistently fast 
performance than the mem¬ 
ory access methods used by 
other386 machines. 


with a support package consisting of 
toll-free telephone assistance (open 7 
a.m. to 7 p.m. central time) and a 12- 
month, on-site service contract with 
Honeywell Bull. The service contract 
provides next-day service for any cus¬ 
tomer who is located within 100 miles 
of a Honeywell Bull facility, of which 
there are 198 (covering 95 percent of 
the continental United States, according 
to PC’s Limited). 


A maintenance call placed during 
the course of testing the 386^^ for this 
review bore out PC’s Limited’s claim of 
next-day service. A trained Honeywell 
Bull representative arrived at the edito¬ 
rial offices within 24 hours of the call. 

PC’s Limited also includes a one- 
year limited warranty under which the 
company will repair or replace, at its 
option, defective parts; the product 
must be shipped at the customer’s ex¬ 
pense to the factory in Austin, Texas, 
following explicit instructions supplied 
by PC’s Limited. 

MEASURING PERFORMANCE 

As is standard operating procedure 
throughout PC Tech Journal's “Compat¬ 
ibility and Performance” series, the 
PC’s Limited 386^^ was put through two 
phases of testing: the first phase 
checked for IBM-standard compatibility 
by installing specific third-party hard¬ 
ware and software; the second set of 
tests consisted of the PC Tech Journal 
Evaluation Suite. (For a complete ex¬ 
planation of the testing procedures, see 
“Out from the Shadow of IBM,” Steven 
Armbrust, Ted Forgeron, and Paul 
Pierce, August 198,6, p. 52, and “Updat¬ 
ing the Evaluation Suite,” Ted For¬ 
geron, Paul Pierce, and Steven 
Armbrust, March 1987, p. 70.) 


Radix SCREEN MANAGEMENT SYSTEM 

The Intelligent Display Utility 


Why settle for source 
code generators and 
subroutine libraries, 
tho' just add to the size 
and complexity of your 
application. Design and 
control LANGUAGE IN¬ 
DEPENDENT screen 
maps with the power of 
the Radix Screen Man¬ 
agement System. A flexi¬ 
ble memory-resident 
system that will inter¬ 
face with any language 
from which a machine 
call can be made. Re¬ 
quires a IBM PC or compatible, 
512K (uses only 128K in resident 
mode), MS-DOS 2.0 or higher, 
and monochrome or CGA color 
monitor. 


Radix Systems, Inc. 

P.O. Box 306, Rochelle P&rk, NJ 07662 


► WINDOW AND OVERUW PROCESSING—Display 
and control several screen maps simultaneously. 

► DYNAMIC ALLOCATION OF SCREEN MAPS— 
Allocate screen maps at runtime, no linking 
necessary. 

» INTERNAL DOCUMENT FACILITY—Automati¬ 
cally display and scroll your applications help 
text. 

► DOS COMMAND PROCESSING—Exit to DOS 
and return from any active screen within any 
application. 

. SCREEN DESIGN FACILITY—Full screen editor, 
rename and copy, print image and attributes, test 
screen maps, automatic backup, and more. 

► EXTENSIVE DOCUMENTATION—Detailed expla¬ 
nations and examples that are also available on¬ 
line. 


$375 plus $5 shipping and handling 
(quantity discounts available) 

$15 for Demonstration diskette and 
Concepts & Facilities manual 
Not Copy Protected and No Royalties 

Tb order: Call (201) 748-3060 
Tfechnical Info: (201) 697-2630 
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PC’S LIMITED 386^^ 


TABLE 2: Compatibility and Performance Tests 



S-MHzAT, 
30MB DISK'* 

DESKPRO 386, 

40MB DISK, 80387 

PC’S LIMITED 386‘* 
40MB DISK 

ATBIOS 

ROM BIOS date 

11/15/85 

04/27/87 

06/08/87 

ATPERF 

Average RAM instruction fetch (/x,s) 

BYTE 

.25 

.19(130)* 

.19(130) 

WORD 

.403 

.14 (280) 

.13(305) 

DWORD 

N/A 

.23 

.21 

Average RAM read time (fJisy 

BYTE 

.401 

.13/.26 (298/154) 

.13 (303) 

WORD 

.401 

.13/.26 (298/154) 

.13 (303) 

DWORD 

N/A 

.14/.26 

.14 

Average RAM write time (imsy 

BYTE 

.401 

.13/.26 (307/154) 

.12 (338) 

WORD 

.401 

.13/.26 (307/154) 

.12 (338) 

DWORD 

N/A 

.13/.26 

.11 

Average ROM read time (fis) 

BYTE 

.401 

Same as RAM read 

.19(206) 

WORD 

.401 

Same as RAM read 

.19 (206) 

DWORD 

N/A 

Same as RAM read 

.20 

Average CGA video write time (/as) 

BYTE 

1.208 

1.21 (100) 

2.23 (54) 

WORD 

2.415 

2.42 (100) 

3.35 (72) 

DWORD 

N/A 

4.83 

5.59 

Average EMM read time (/xs) 

BYTE 

.402 

.13(301)^ 

.13 (301)"' 

WORD 

.402 

.13(301) 

.13(301) 

DWORD 

N/A 

.14 

.14 

Average EMM write time (fis) 

BYTE 

.402 

.13 (306)^^ 

.12 (338)^ 

WORD 

.402 

.13 (306) 

.12 (338) 

DWORD 

N/A 

.13 

.11 

CPU clock rate (MHz) 

8.0 

16.0 (200) 

16.0 (200) 

Math coprocessor clock rate (MHz) 

5.3 

16.0 (300) 

8.0(150) 

Refresh overhead (%) 

7.1 

15 

5.9 

RAM read/write wait states 

1/1 

0/0 

0/0 

ROM read wait states 

1 

Same as RAM read 

1 

Video write wait states (CGA) 

8 

17 

51 

EMM read/write wait states 

1/1 

0/0"' 

0/0^ 

ATFLOAT 

Performance as percentage relative to AT 

100 

630 

170 

ATDISK 

Sectors/track 

17 

17 

17 

Heads 

5 

5 

5 

Cylinders 

731 

978 

975 

Total space (million b 3 i;es) 

31.81 

42.56 

42.4 

Track-to-track seek time (ms) 

6.0 

4.2 

4.4 

Average seek time (ms) 

37.1 

26.8 

26.5 

Effective transfer rate (KB/sec) 

170.1 

255.0 

255.0 

DOS file I/O (sec) 

7.3 

7.4 

6.2 

Interleave 

3 

2 

2 

" Voe figures for the IBM PC/AT and Compaq Deskpro 386are the average re¬ 

^ For the Deskpro 386, the fust number isfor memory access within the same 

sults from several machines, whereas the results from the PCs Limited386^^ 
are taken only from the review sample model. 

2KB page; the second is for access not within the same 2KB page. 

^ EMM measurements were taken using the Deskpro 386’s built-in memoty 

* Figures that are sljoivn in parentheses represent the machine's relative per- 

configured as expanded memory with the CEMM driver. 

formance expressed as a percentage compared to PC Tech Journal’s baseline 
madmie, the 8-MHz, 30MB AT. 

^ EMM measurements were taken using the 386^^'s 384KB of extended memory 
as expanded memory' using Quarterdeck's QEAIM dtiver. 


System performance of the PC’s Limited 386'^ is uniformly fast. Its l6-MHz processor is well matched with its 32-bit zero- 
wait-state static RAM and one-wait-state ROM. Tlie only slow component is the 8-MHz 80287 math coprocessor. 
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Tlie 386^^ completely eclipses the performances of the 8-MHz AT, and with its 
static RAM it leaves the Deskpro 386 behind when the Deskpro is accessing mem¬ 
ory that is not in the same 2KB page of Compaq’s static-column RAM. 


All of the hardware products 
tested in tlie 386^^ worked correctly. 
They included tlie 80287 math copro¬ 
cessor, Microsoft serial and bus mice, 
IBM Enhanced Graphics Adapter, Intel 
Above Board with 4MB, Hayes Smart- 
modem 1200B, IBM Game Adapter, and 
the Cheetah memory card. 

All expansion boards tested 
worked properly with the expansion 
bus operations at 12 MHz as well as at 
8 MHz. Only the Above Board 286 
(which is designed to operate at bus 
speeds up to 12.5 MHz) demonstrated 
increased performance when used in 
12-MHz mode, showing about a 25- 
percent increase in performance. 

Testing with the Above Board re¬ 
vealed an interesting feature of the sys¬ 
tem’s memory architecture. As men¬ 
tioned earlier, the 386^^ comes stan¬ 
dard with 1MB of SRAM, 384KB of 
which is configured as extended mem¬ 
ory beginning at 1MB. When an addi¬ 
tional 1MB of SRAM is added to the 
system, a total of 1.384MB of extended 
memory results. Some memory boards 
such as the Intel Above Board can pro¬ 
vide extended memory only on a .5MB 
address boundary. Therefore, when 
adding extended memory using such a 
board, the board’s extended memor^^ 
starting address must be set to 1MB in 
order to avoid a gap in the extended 
memory address space. 

In this case, because memory on 
the static memory board has priority 
over memory installed in the expan¬ 
sion bus, references to the first 384KB 
of extended memory are made to the 
SRAM memor)^ and the first 384KB of 
memory on the expansion memory 
board is not accessible as extended 
memory. On an Above Board, however, 
this memory is automatically accessible 
as expanded memory. 

No problems were encountered 
with any of the software that was used 
to test the 386^^. The software included 
Microsoft Windows 1.04 and Word 3.11 
to test graphics capabilities; Borland’s 
SideKick 1.56A, SuperKey 1.16A, and 
Turbo Lightning I.OIA to test memory- 
resident programs; Living Videotext’s 
Ready! l.OOE and Intel’s QUIKMEM 1.0 
to test expanded memory; Hayes Smart- 
corn II 2.2 and DCA/Crosstalk Commu¬ 
nications’ Crosstalk XVI 3.61 to test 
telecommunications abilities with the 
Hayes Smartmodem installed; and Fifth 
Generation Systems’ Fastback to test 
direct memory access. 

IBM’s SETUP was used successfully 
to change standard features; IBM’s 
VDISK 3.2 and MS-DOS’s RAMDRIVE 
1.19 ran without problem. 
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^ifystem Requirements 


rm Editor Features 

Full control over foreground & background 
video attributes. 

Access to the extended (graphics) char. set. 
Line and box drawing. 

Define and modify field attributes: 

- Field Name ■ Field Order ■ Edit Mask 

■ Default ■ Auto Tab " Must Respond 

• Numeric Test ■ Right Justify ■ Echo Data 

■ Display Only ■ Upper Case ■ Warning Only 

■ Test Range ■ Data Type ■ Numeric Precision 
Test form utility. 

Generate program shell utility. 

Field reorder utility. 

Temporary exit to DOS. 

Compile form definitions to .OBJ files. 

n Time Library 

Routines are color (CGA, EGA, VGA) / 
monochrome independent. 

Forms are processed in dynamic memory. 
User written validation routines can be 
linked to fields. 

String, Byte, Integer, Long, Real, and Double 
data types are supported. 

Full keyboard support. 

Run time library source code included. 

Run time library includes (plus others): 

• loadjormf) • putjield () ■ getjorm () 

■ releasejorm () • putjorm () • clerrJorm_buffer() 

■ displayjorm () • getjield () ■ alterjieidjattrib () 

No royalties. 




IBM PC/XT/AT/PS2 or compatible. 
PC-DOS or MS-DOS 2.0 or later 


rdering Information 


MC/VlSA/Checks. 
Demo disk available. 

Call for shipping 
dates on other ver¬ 
sions. 


— Prices — 

Turbo Pascal .. S99.95 
Microsoft C... $149.95 

Lattice C.$149.95 

Turbo C.$149.95 




Tsoft 


Golden 

WA R E 


1-800>338>6754 


1>216>292-0224 
(OH| 

P.0.80x22216 • 235IM) Mercantile Rd. 

Beachwood, OH 44122 

Hours: Mon-Fri: 7:30 a.m. - 4:^ p.m., EST. 
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PC’S LIMITED 386^^ 

The second phase of testing, the 
PC Tech Journal Evaluation Suite, con¬ 
sists of five metrics: ATPERF measures 
CPU and 80287 clock rates and mem¬ 
ory access times; ATBIOS looks at the 
BIOS and BIOS data areas; ATKEY tests 
keyboard compatibility; ATFLOAT times 
typical floating-point operations with 
the math coprocessor installed; and 
ATDISK evaluates hard-disk perfor¬ 
mance. Results of these tests are pre¬ 
sented in table 2 and figure 1, where 
they are compared with the IBM AT 
and Compaq Deskpro 386. 

As expected, in raw performance, 
the 386^^ completely outruns the AT 
and edges out the Deskpro 386 by a 

Wnlike IBM and Compaq, 
which supply separate set-up 
diskettes, PC’s Limited com¬ 
puters store the set-up pro¬ 
gram in ROM. 


nose. With tlie 386^^’s zero-wait-state 
SRAM, all memory access times as mea¬ 
sured by the ATPERF metric are equal 
to the best posted by the Deskpro 
386—that is, when the Deskpro is mak¬ 
ing consecutive references within the 
same 2KB page of its static-column 
RAM; when tlie Deskpro 386’s memory 
references are outside the 2KB page, 
the system incurs an overhead of two 
wait states and the memory access 
times are twice as slow. 

The PC’s Limited BIOS had a date 
of 06/08/87, as shown by ATBIOS. 

ATKEY confirmed IBM keyboard 
compatibility with botli the enhanced 
101-key and original 84-key models. 

The PC’s Limited machine easily 
outdistances the performance of the AT 
in floating-point operations and is com¬ 
petitive with the Deskpro 386 with 287 
math coprocessor; however, it is left 
behind by tlie current Deskpro 386 
with its 16-MHz 80387. The 386''^ per- 
forms ATFLOAT 70-percent faster than 
the AT, which equals the performance 
of the original Deskpro 386 with the 
287 coprocessor; however, with the 
new 387 coprocessor option installed, 
the Deskpro performs ATFLOAT 3.7 
times faster than the 386^^. 

The 386^^ 40MB hard disk is com¬ 
parable to that of the Deskpro 386; on 
the DOS file I/O test, the Compaq disk 
performed slightly better. The disk on 


the review unit was already formatted 
with a 3:1 interleave factor. The 
255KB/second transfer rate shown in 
table 2 was obtained after the disk was 
low-level formatted with an interleave 
factor of 2:1. 

MAIL-ORDER EXPRESS 

The 386 class of computers has a sure 
foothold in the high-end market, where 
diey are judged on price and perfor¬ 
mance—though not necessarily in that 
order. The PC’s Limited 386^^ has the 
raw speed and potential to be faster 
tlian any of its l6-MHz competitors; its 
SRAM chips offer more consistently fast 
performance than the memor)^ access 
methods used by other 386 machines, 
and the 386^^ offers a 12-MHz bus 
speed that most others do not. PC’s 
Limited comes closer to using the full 
power of the 16-MHz processor than 
do its competitors. 

Among the 386^^’s distinguishing 
features is its convenient built-in set-up 
menu and its comprehensive hard-disk 
utilities. It is missing diagnostics—a 
major omission only partially mitigated 
by SmartVu. It also lacks a few popular 
extras offered by its competitors—for 
example, Compaq’s CEMM program to 
access extended memory as expanded 
memory, and the disk-caching software 
made nearly essential by IBM’s support 
of it in the PS/2 series. 

PC’s Limited will continue to lose 
points with many potential buyers for 
its unorthodox approach to customer 
support; while company officials do 
whatever they can to allay fears about 
the effectiveness of its long-distance 
support and outside service contract, 
they still have a strong bias to over¬ 
come. The 386^^ is, after all, a machine 
with no dealer right around the corner 
to provide immediate help. 

On the question of price, however, 
tliere can be no argument. Low prices 
on its computers are a given at PC’s 
Limited. As marketing manager Ellett 
said, “We don’t have to build in a 
dealer margin, so we can pass that sav¬ 
ings on to our customers. Our low 
prices come from eliminating the mid¬ 
dleman, not from sacrificing quality.” 

For the advanced user on a tight 
budget, the 386^^ is, simply, one of the 
fastest computers of its class for one of 
the lowest prices available. [ iiiiiMimi ^1 

Dell Computer Corporation 
9505 AtPoretum Blvd. 

Austin, TX 78757 
8001426-5150; 5121339-6800 
PCs Limited 386^^ 
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probably already 
know that assembly 
language subroutines 
are the smartest way to 
get the fastest programs. 

But if the complexities 
of working in assembler 
made you think twice, 
here’s some good news. 

We’ve made Microsoft® 

Macro Assembler Version 
5.0 a lot easier to use. 

We eased the learning 
process by giving you the best 
support around. We com¬ 
pletely revised our docu¬ 
mentation. The new Mixed 
Language Programming 
Guide gives you step by step 
instructions for lining your 
assembly code with Mcrosoft 
QuickBASIC, C, FORTRAN, 

Pascal and other languages. And 
you get a comprehensive refer¬ 
ence manual with listings of the 
instruction set and examples of each instruc¬ 
tion. We didn’t stop there, though.You also 
get an on-disk collection of templates 
and examples. 

We’ve also dramatically simplified the 
high-level language interface. In just a few 


simple steps, you can be 
calling Macro Assembler 
subroutines fi’om pro¬ 
grams written in your 
favorite language. 

Now that you’re writ¬ 
ing the fastest programs, 
Microsoft is giving you 
the fastest way to de¬ 
bug them. For the first 
time, we’ve added our 
CodeView® debugger 
to Macro Assemhler. 
With source code 
and comments on your 
screen, Microsoft Code¬ 
View makes debugging pro¬ 
grams containing assembly 
language subroutines a snap. 

And you’ll be glad to know that you 
don’t sacrifice any speed for all the ease of use. 

We took the fastest Macro Assembler on 
the market and made it even faster. 

So what are you waiting for? Get your 
hands on Microsoft Macro Assembler and 
see what it’s like to break your personal 
speed limit 

Mjcfosoft* 

For more information or for the name of your nearest 
Microsoft dealer, call (800) 426-9400. In Washington State and 
Maska, (206) 882-8088. In Canada, call (416) 673-7638. 


Microsoft, the Microsoft logo and Cx)deView are registered trademarks of Microsoft Corporation. 
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Designing Drivers 


Now that the ground rules have changed, 
customizing device drivers will be a 
far more complex task than it 
was in the days of DOS. 


DAVID A. SCHMITT 


O vS/2 is a powerful operating sys¬ 
tem with enough features to sat¬ 
isfy any user . . . well, almost 
any user. One group—applications de¬ 
velopers—may well need features tliat 
OS/2 does not provide, or hardware 
that OS/2 does not support. For them, 
the solution is to design their own 
OS/2 device driv^ers. 

To help in this task, OS/2 offers 
them a modular, layered design that 
allows for the replacement or the addi¬ 
tion of functional modules at several 
levels. (For details about which compo¬ 
nents can be replaced, refer to “An 
Architecture for the Future,” xMartin 
Heller, November 1987, p. 66). 

Device drivers are a vital layer in 
this structure. As in DOS and UNIX, 
tliey isolate the operating system kernel 
and application programs from the va¬ 
garies of physical devices, making it 
relatively easy to install the operating 
system on a wide variety of hardware 
configurations. Only the device driver 
needs to know the I/O addresses of a 


device controller or a disk drive’s phys¬ 
ical dimensions, such as its number of 
heads, tracks, or sectors. To the rest of 
the system, however, the driver be- 
co?nes the device, presenting a standard 
interface to the application programs, 
regardless of any of the underlying 
physical characteristics. 

The problem is that designing a 
driver for OS/2 is a far more complex 
job than developing one for DOS. Al¬ 
though DOS and OS/2 drivers have 
similar functions and architecture, OS/2 
drivers must support multitasking and 
also must be able to operate in both 
protected and real modes. Because the 
I/O in OS/2 can be asynchronous, al¬ 
lowing an application to continue exe¬ 
cuting while an I/O operation is in 
progress, the operating mode in use 
when an I/O request is initiated can 
differ from tlie mode in use when it 
terminates. In general, OS/2 drivers 
also cannot use the ROM BIOS routines 
that provide the lowest level of inter¬ 
face to devices, because these routines 
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DESIGNING DRIVERS 


are written for operating in real mode 
only. Instead, for the most part, the 
drivers themselves must be pro¬ 
grammed down to the hardware level. 

This overview of the design and 
structure of OS/2 device drivers also 
compares OS/2 drivers with DOS de¬ 
vice drivers. A subsequent article will 
detail the specifics of creating a work¬ 
ing character device driver. 

I/O ARCHITECTURE 

The complexity of OS/2 becomes evi¬ 
dent when its architecture is compared 
with that of DOS. DOS applications 
communicate with I/O devices through 
four interfaces (see figure 1). Two of 
these, the file manager and the I/O 
control (lOCTL) services, are provided 
by the standard DOS application pro¬ 
gram interface (API) through software 
interrupt 21H. The third bypasses DOS 
by issuing software interrupts that go 
directly into the BIOS routines. In the 
fourth interface, applications interact 
directly witli the I/O devices using IN 
and OUT instructions; interface with 
I/O devices is possible because DOS 
applications run in real mode with no 
memory or I/O protection. 

OS/2 drivers, on the other hand, 
must support applications running ei¬ 
ther in real mode using the DOS com¬ 
patibility feature or in protected mode. 
Figure 2 shows OS/2 I/O interfaces in 
protected mode. Four are through API 
services for file management, session 
management, lOCTL functions, and 
character device I/O. The fifth provides 
direct access to the device ports using 
IN and OUT instructions, but it is avail¬ 
able only to applications specifically 
designed with I/O privilege level 
(lOPL) segments. (For more about priv¬ 
ilege levels, see the sidebar “How Pro¬ 
tected Mode Protects,” Ted Mirecki, 
November 1987, p. 80.) 

Figure 3 shows the I/O interfaces 
for applications running in real mode. 
For new applications, OS/2 provides 
the family API, which is a subset of the 
OS/2 services supported in real mode 
and emulated under DOS (see the arti¬ 
cle, “The Flexible Interface,” David A 
Schmitt, November 1987, p. 110). For 
existing DOS applications, OS/2 uses a 
DOS API trap to translate DOS inter¬ 
rupts and function calls into equivalent 
OS/2 services. In either of these cases, 
the operating system provides three of 
the same interfaces tliat it furnishes 
when in the protected mode—these 
are through the file manager, the 
lOCTL, and device subsystems. 

Because DOS applications also can 
access I/O devices tlirough the BIOS 



Although DOS provides I/O support through its application program interface 
(API), many applications choose to bypass the operating system and perform I/O 
either througli the BIOS or by directly accessing the device ports themselves. 


HGUREl: 05/2 Protected-mode HO Interfaces 




OS/2 APPLICATION 

lOPL 






FILE 

MANAGER 

lOCTL 

SESSION 

MANAGER 

I/O 

SUBSYSTEMS 



I/O DEVICES 


Because I/O support through the standard API is much more efficient in OS/2, 
most applications should make use of it. However, it is still possible to access 
devices directly from code that is linked with I/O privilege level (lOPL). 
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How to tdl the difference 
betwem lESOyiew^jO and 
ai^>fotha*enviiiMinrat. 


S electing DESQview, 
the environment of 
choice, can give you the 
productivity and power 
you crave, without the 
loss of your old pro¬ 
grams and hardware. 

If you like your existing 
programs, want to use 
them together, transfer 
data between them, 
print, sort, communi¬ 
cate with or process- 
in-background, yet still 
have the need to keep 
in place your favorite 
PC(8088, 8086, 80286 
or 80386), DESQview 
is the “proven true” 
multitasking, multi¬ 
windowing environ¬ 



ment for you. Best of all, DESQview 2.0 is here now, 
with all the money saving, time saving, and productiv¬ 
ity features that others can only promise for the all- 
too-distant future. 

And with DESQview’s new graphics enhancements 
for Hercules, CGA, EGA, and VGA, Version 2.0 still 
offers the same award winning and pioneering fea¬ 
tures for programs that earned DESQview its leader¬ 
ship, only now you can also run desktop publishing 
programs, CAD programs, even GEM-7 Topview-7 and 
Microsoft Windows-™ specific programs. In some cases 
you’ll add as little as 10-40K to your system overhead. 
Now you can have multi-tasking, multi-windowing, 
break the 640K habit too and still get an auto dialer, 
macros, menus for DOS and, for advanced users, a new 
complete application programmer’s interface capabil¬ 
ity. No wonder that over the years, and especially in 
recent months, DESQview, and now 
DESQview 2.0 have earned extrava¬ 
gant praise from some of the most 
respected magazines in the industry. 

''Product of the Year” by readers 
vote in Info World. 

"Best PC Environment” by popu¬ 
lar vote at Comdex Fall in PC Tech 
Journal’s “System Builder” Contest. 

"—I wouldn't want to run an IBM 


or compatible 
computer without 
DESQview —Info- 
World, Michael Miller. 

"A colossus among 
windowing environ¬ 
ments”. .. "will run 
almost anything”—PC 
Week, Marvin Bryan. 

"Windows, prom¬ 
ises, hut DESQview 
delivers”—MICRO- 
TIMES, Birell Walsh. 

No other environ¬ 
ment has consistently 
pioneered features, open¬ 
ness, and productivity. 
See for yourself. Send in 
the coupon. The possi- 

^ ^ ^ . bilities are endless with 

One picture is worth a thousand promises. DESQview 2 0 

Attention Programmers: For more information 
about Quarterdeck’s API, and future 386 program 
extensions, call us today. 


SYSTEM REQUIREMENTS 

IBM Personal Computer and 100% compatibles (with 8086, 8088, 80286 or 80386 
processors) with monochrome or color display; IBM Personal System/2 • Memory: 640K 
recommended; for DESQview itself 0-145K • Expanded Memory (Optional): expanded 
memory boards compatible with the Intel AboveBoard; enhanced expanded memory 
boards compatible with the AST RAMpage • Disk: Two diskette drives or one diskette 
drive and a hard disk • Graphics Card (Optional): Hercules, IBM Color/Graphics (CGA), 
IBM Enhanced Graphics (EGA), IBM Personal System/2 Advanced Graphics (VGA) • 
Mouse (Optional): Mouse Systems, Microsoft and compatibles • Modem for Auto-Dialer 
(Optional): Hayes or Compatible • Operating System: PC-DOS 2.0-3.3; MS-DOS2.0-3.2 • 
Software: Most PC-DOS and MS-DOS application programs; programs specific to 
TopView 1.1, GEM 1.1 and Microsoft Windows 1.03 • Media: DESQview 2.0 is available 
on either 5‘/4" or 3‘^" floppy diskettes 


iIMFO 

WORLD 


DESQview 2.0 


9.1 


1 Rush me DESQview 2.0! Tbday! 

1 No. of Copies Media 3VS76V4" Product Retail Price ea. Tbtal | 

1 DESQview 2.0 

$129.95 

$ 1 

1 Shipping & Handling USA 

1 Outside USA 

1 Sales Tkx (CA residents) 

$ 5.00 
$ 10.00 

* 1 

6.5% 

$ 

1 Payment: DVisa DMC DAMEX □ Check 

Amount 

Enclosed 

$ 


Credit Card: Valid Since _ 
Card Number: | | | 


Expiration 


n 


Credit Card Name- 


Shipping Address— 
City- 


I Mail to: Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405. . 

I NOTE: If you own DESQview call us for a special upgrade offer, or send in your DESQview I 
I registration card. AST Special Edition users included. I 


DBSQ 

view 


GHiarterdeck 

Quarterdeck Office Systems • 150 Pico Boulevard, Santa Monica, CA 90405 • (213) 392-9851 

DESQview is a trademark of Quarterdeck Office Systems. AboveBoard is a trademark of Intel Corporation. Hayes is a trademark of Hayes Microcomputer Products Inc. IBM, PC, Personal System/2 and TopView are 
trademarks of International Business Machines Corporation. Microsoft Windows and MS are registered trademarks of Microsoft Corporation. Mouse Systems is a trademark of Metagraphics/Mouse Systems. RAMpage 
is a trademark of AST Research, Inc. GEM is a trademark of Digital Research. Hercules is a trademark of Hercules. 
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Power Graphic^ 
for your PC! 


'Product of the Month 

"... a technological tour de 
force for fast PC graphics ." 


NO ROYALTIES! 


MeS wiNDQ} 

Aiitnefea 


managers. 


MetaWINDOW 


Unparalleled Performance! 


MetaWINDOW provides an expand¬ 
ed set of graphic drawing functions, 
plus the added functionality and 
performance required for designing 
multi-window desktop applications. 


auto-cursor tracking 
pull-down menus 
pop-up windows 

comprehensive 
graphic functions 


multiple fonts point 

Bold lialir 


Enhanced Features! 


• Display multiple bitmap or 
"filled-outline" fonts. 

• Face fonts for bold, italic, under¬ 
line or strike-out stylings. 

• Full "RasterOp" transfer 
functions for writing, erasing, 
rubberbanding or dragging: 
lines, text, icons, bit images 
and complex objects. 

' Create pop-up menus, 
windows and icons. 

• Supports IBM's new PS/2 VGA 
and MCGA graphics. 


MetaWINDOW comes complete with 
language bindings for 20 popular 0, 
Pascal and Fortran compilers, plus 
dynamic runtime support for over 50 
graphics adaptors and input devices. 

MetaWINDOW 

Advanced Graphics Toolkit 
4 disks, 3 260 page manuals - $195* 

All the features of MetaWINDOW for 
Borland Turbo Pascal Ver 4! - $ 95* 

* Phis $5,00 shipping and handling 

TO ORDER CALL 1^B0Ch332->1S50 ^ 

For information or in CA €311408-436-1550 


METAGBAPHim 

SOFTWARE CORPORA TiON 

269 Mount Hermon Road 
Scotts Valley, CA 95066 
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OS/2 intercepts calls to DOS API and the BIOS, and reroutes them through the 
kernel into the device drivers. It allows real-mode programs to access ports di¬ 
rectly for compatibility with the DOS applications that otherwise would not run. 


interrupts, the OS/2 drivers must be 
able to hook into these interrupts in 
order to simulate the BIOS. For exam¬ 
ple, die screen driver must be able to 
attach to interrupt lOH and provide the 
appropriate BIOS video services. 

Finally, because real-mode applica¬ 
tions have I/O privileges intrinsically, 
these applications can access any de¬ 
vice directly. Under DOS, you cannot 
really safeguard your driver from being 
disrupted if a DOS application decides 
to meddle with the devices that sup¬ 
posedly are under the driver’s control. 
Of course, an OS/2 application with I/O 
privileges could create similar mayhem. 
OS/2 has all the opportunities and 
problems inherent in direct control of 
hardware from the applications level. 

Under both DOS and OS/2, no di¬ 
rect interface exists between the appli¬ 
cation and the device driver (refer 
again to figures 1, 2, and 3). Instead, 
tlie application requests I/O services 
from the operating system by issuing 
API calls; only the operating system can 
call the driver. Because most driver 
calls are issued by the file manager and 
lOCTL, anyone designing a driver 
should know the characteristics of 
these two subsystems. 


FILE MANAGER 

A strong file manager is a boon to 
driver designers, because it lets them 
concentrate on the intricacies of device 
control instead of having to worry 
about general issues, such as file shar¬ 
ing and device independence. The file 
manager implements the logical file 
structure of the operating system, and 
the driver deals with tlie physical disk 
layout. The file manager performs the 
following functions: 

• Maintains a system of file names on 
each direct-access storage device 
(DASD) and keeps track of the loca¬ 
tion of each file. 

• Alocates and releases space on the 
DASD media, as required by the ap¬ 
plication, and keeps track of the 
media space utilization. 

• Translates file-relative block addresses 
into absolute-block addresses for the 
DASD driver. This gives the applica¬ 
tion a device-independent view of its 
file so that the file can be moved eas¬ 
ily to a different type of DASD with¬ 
out affecting the application. 

• Administers the file-sharing protocol 
among all the processes that are con¬ 
tending to have access to the same 
file simultaneously. 
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TURBO PASCAL 
AND TURBO C.. 
MEET 


It’s time to put graphics 
into your programming. 

A picture’s worth a thousand words. 
So your programming isn’t complete 
until you have graphics. TurboHALO 
brings your screen and printer to life 
with subroutines that draw, chart, map, 
and display. All with color, shape, 
clarity, perspective and motion. With 
TurboHALO, create any picture you 
can imagine. 


)HALO 


"Ideal! TurboHALO does the job 
comparable to packages costing / 
S3000 to $4000" 

Jim Bromley 
Superintendent of 
Spectrum Management 



"I like the speed of 
TurboHALO...ifs ten times faster 
than the competition.” 
Deniz Terry 
Doctoral Candidate 


"TurboHALO is so fun... 

I use it to design 
programs as a hobby...!fs got 
lots of ability.” 
William Porter 
Control Systems Manager 


"We evaluated all of the graphic 
development packages for Turbo 
Pascal, and TurboHALO was the 
hands down winner!” 

Quinn Curtis 

Largest New England Distributor 



TurboHALO gives you 
graphics power. 

TurboHALO gives you everything you 
need for Turbo C and Turbo Pascal 
graphics programming. A library of 
over 150 graphics subroutines. Drivers 
for over 42 graphics hardware devices 
for the IBM PC family and compatibles. 
%u can create the images you want, 
on the hardware you have! 
Fast, proven and reliable. 
TurboHALO is up to ten times faster 
than other graphics toolkits. And with 
TurboHALO you get proven, reliable 
programming tools used by 
professionals for years. 
You’ll like ThrboHALO or your 
money back! 
TurboHALO is available for only $95. 
You get an unconditional 45-day 
money-back guarantee on TurboHALO. 
To order, call your dealer or IMSI at 
(415) 454-7101 or (800) 222-4723; in 
CA (800) 562-4723; in Washington DC 
(202) 363-9340 or in NC(919) 854-4674. 


FOR 

&aPHKS 

PROGRAMMING 


YES, 1 want to see the difference 
TurboHALO makes in my graphics 
programming! Rush me the following 
TurboHALO Graphics Toolkit(s) @ $95 
each plus $3 shipping. California 
residents add 6% sales tax. 

□ TurboHALO for Turbo Pascal 

DTurboHALO for Turbo C 
dCheck enclosed for $ _ 

(made payable to IMSI) 

□ Charge my credit card 

for$ _□ VISA □ MasterCard 


Signature 

Card Number Expiration Date 

Name 

Title 

Company 

Street 


City State Zip 



ThrboHALO requires 256K memory (min); memory resident drivers require 2K (TUrbo Pascal only); DOS version 2.0 or higher; Borland language/compiler required. ThrboHALO is a trademark of 
Media Cybernetics and IMSI. TUrbo C and Turbo Pascal are trademarks of Borland. 
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Applications access the file man¬ 
ager through the general API service 
functions for opening, closing, reading, 
writing, and otherwise controlling files. 
These OS/2 services are a superset of 
the DOS fixed-memor>^ address file ser¬ 
vices. The most significant new fea¬ 
tures, unavailable in DOS, are the asyn¬ 
chronous read-and-write flinctions that 
allow the calling process to continue to 
execute while the file manager and 
drivers cariy^ out an I/O request. 

The OS/2 file manager also pre¬ 
serves a useful DOS feature that can, in 


many cases, enable an application to be 
completely independent of the device. 
When you ask the file manager to open 
a file, it checks to see whether the file 
name is actually the name of some 
non-DASD device, such as a printer. If 
this is the case, the file manager routes 
all of the subsequent read-and-write 
requests to the driver for that device. 

As far as the application is concerned, 
die device looks just like a disk file. 

The OS/2 file manager provides the 
same sharing protocol for these devices 
as it does for DASD files. 


lOCTL INTERFACE 

Besides controlling the actual read- 
and-write operations requested by the 
file manager and other system compo¬ 
nents, device drivers must provide spe¬ 
cific device-dependent operations. For 
example, the serial-port driver must 
furnish a way for applications to 
change transmission rates and other 
communication characteristics. Func¬ 
tions such as these are provided by the 
lOCTL interface. 

The lOCTL interface is the most 
direct way for applications to commu¬ 
nicate with device drivers, but even 
here the path is through the operating 
system API. In OS/2, the application 
calls the API function DosDevIOCtl, 
then passes it the handle of an open 
file or device, a function code, and 
pointers to data for that function. The 
kernel, in turn, calls the driver for that 
device, passing it the parameters from 
the application. OS/2 provides more 
tlian 100 lOCTL functions; these in¬ 
clude all of the lOCTL services avail¬ 
able under DOS, some services per¬ 
formed in DOS by BIOS calls or direct 
access to the hardware, plus many 
more that are entirely new. 

In designing a driver, you will 
need to handle the services that are 
appropriate for your device. If the de¬ 
vice is really unusual, you may even 
need to invent some new lOCTL codes. 
Of course, only applications written 
with knowledge of these new codes 
can take advantage of the new services. 

BIOS AND ABIOS 

In DOS, device drivers can use ROM 
BIOS routines to perform the lowest 
level of device control. For example, a 
disk driver typically calls BIOS inter¬ 
rupt 13H instead of directly accessing 
the disk controller ports to perform the 
actual disk operations. This significantly 
simplifies DOS driver design. All DOS 
systems claiming compatibility witli the 
IBM PC standard provide a BIOS that is 
functionally identical to the BIOS in an 
equivalent IBM machine; as a matter of 
fact, the degree to which the BIOS 
functions are identical is a primary 
measure of compatibility. 

With OS/2, this carefully crafted 
BIOS-level compatibility is all for 
naught, because the ROM routines are 
written for execution in real mode 
only. Therefore, OS/2 device drivers 
must provide their own low-level de¬ 
vice control coded for protected mode. 
At present, the only exception to this 
rule is the IBM PS/2 line, which has a 
set of protected-mode device-control 
routines called ABIOS (or advanced 


“Mace Ulilities 4.0 
Best Data Recovery 
There is Gets Better” 



PC Magazine 
March 31, 1987 


... And Better! 


VERSION 

4.10 


RECOVERY FEATURES HOTROD FEATURES 


DIAGNOSE checks any disk for 
errors. 

REMEDY fixes errors, automatically. 
UnDELETE recovers deleted files easily, 
automatically. 

UnFORMAT recovers from an 
accidental format of your hard disk 
even when MACE was not installed. 

Floppy UnFORMAT recovers from 
accidental format of a floppy disk. 

FORMAT-F floppy formatter. Replaces 
DOS FORMAT. Includes ‘RESURRECT 
option, to revitalize weary disks. 

FORMAT-H hard disk formatter 
replaces DOS FORMAT. Guaranteed 
safe. 

To Order Call 

800-523-0258 

503-488-0224 


oe-*- Fast UnFRAGMENT quickly reorgan¬ 
izes segmented files for speedier 
disk performance. 

VCACHE buffers data reads and 
writes in regular, expanded or 
extended memory for dramatic disk 
speedup. 

SORTD Directory sort. 

SQZD Directory path optimizer. 
VSCREEN Screen speedup. 

VKETTE Diskette caching for floppies. 

.^^dbFIX 

Repairs and recovers damaged or 
lost DBase files, automatically. 

Advanced performance at the 
same good price: $99 

Paul Mace 

SOFTWARE 

400 Williamson Way, Ashland. OR 97520 
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1^ Professional C function library 
1^ 30 day money back guarantee 
1^ Multiple bullet proof windows 
2f Easy full screen data entry 
1^ Unlimited data validation 
Context sensitive help manager 
Menus like Lotus and Mac 
^ Programmable keyboard handler 
^ Text editor routines 
Sf No royalties or runtime fees 
\^ Library source included FREE 
[^ Free technical support 
Free BBS at (214)418-0059 
Supports all major compilers 
including Microsoft 5.0 
^ VCScreen code generator too! 

1^ UNIX version avaialable, 
call for details 
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BIOS). IBM’s implementation of OS/2 
for the PS/2 machines thus can incor¬ 
porate simpler device drivers that make 
use of these routines. 

A third-party designer of device 
drivers also can elect to write his driv¬ 
ers to use ABIOS, but that limits the 
drivers to PS/2 systems only. It remains 
to be seen whether the market for 
PS/2-style machines will develop to the 
point where it becomes economically 
feasible to clone ABIOS. It is techni¬ 
cally feasible to do so, although not 
easy, because IBM does not publish the 


source code as it did for the AT BIOS. 

It even would be possible to retrofit 
existing AT-class machines, because the 
AT has an empty socket for an addi¬ 
tional 64KB ROM chip addressed at 
segment EOOOH—which just happens to 
be the location of ABIOS in the PS/2. 
The standard BIOS on both ATs and 
PS/2s occupies 64KB at segment FOOOH. 

For the foreseeable future, how¬ 
ever, the only practical approach is to 
write drivers all the way down to the 
hardware level. It will be up to hard¬ 
ware manufacturers to provide RAM- 


resident drivers for their products, just 
as now they provide ROM-based BIOS 
drivers on disk controllers, video 
boards, network adapters, and the like. 

DEVICE TYPES 

OS/2, like DOS and UNIX, classifies 
devices and their drivers as either 
hlock-oriented or character-oriented. As 
the names imply, block devices transfer 
data in multibyte chunks (blocks), and 
character devices transfer just one byte 
at a time. Block-device transfers gener¬ 
ally use direct-memory access (DMA); 
character devices use programmed I/O 
(PIO). With DMA, the driver tells the 
device where the block resides in 
memory and the device reads or writes 
that area without passing the data 
through the CPU. With PIO, the driver 
must execute an explicit I/O instruction 
for each byte being transferred. This 
tends to make character drivers much 
busier than block drivers. 

Block drivers typically handle 
DASDs, such as fixed and removable 
disks; RAM disks; and optical storage 
units, such as CD-ROM and WORM 
(write once, read many). The term “di¬ 
rect access” refers to the device’s abil¬ 
ity to get directly from the current 
block to any other block in about the 
same amount of time. Block drivers 
also handle some sequential-access de¬ 
vices, most notably, magnetic tape 
units. Although you can reach any 
block on such a device, it may take a 
very long time because the device must 
sequentially pass over all blocks that 
are located between the current and 
the new positions. 

Character drivers handle devices 
such as keyboards, printers, mice, and 
modems. This type of device typically 
sends or receives a serial stream of 
characters, in a fixed order—^you can¬ 
not move backward or forward in the 
stream because it is transient within the 
device. The PC display screen also is 
treated as a character device, even 
though its memory buffer can be ac¬ 
cessed directly and can be read or 
written to in any order. 

This is a throwback to the days 
when most screens were in terminals 
that attached to their host computers 
by means of serial channels such as 
modems; it is still the general practice 
for minicomputers and mainframes. In 
fact, OS/2 and DOS both include a 
driver called ANSI.SYS that makes the 
PC screen behave just like an ANSI- 
standard display terminal; this feature is 
helpful when designing applications 
that must run on both the PC and on 
larger, multiuser computer systems. 


MEMORY REStDENCY 

(POP-UP) UTILITIES FOR 
C AND ASSEMBLY LANGUAGES 
BUY 

DMS RESIDENT-C & 

DMS RESIDENT-ASM 

DMS Resident-ASM and DMS Resident-C permit programs 
writtep in assembiy and C ianguages to become “memory 
resident”. Link edit your main object moduies and iibrar- 
ies with our object moduies and create “hot-key” enabied 
programs. Simpla, safe, fooiproof. We provide twenty-one 
differerit two key combinations to aiiow you to bounce 
from program to program using “hot-keys^’. Muitipie rou¬ 
tines can be ioaded to memory so you can nest programs. 
Our residency routines watch the keyboard for the “hot¬ 
keys”. When pressed, your program is enabied. When 
your program has compieted execution, the PC continues 
processing from the point at which your routine was en¬ 
abled. DMS Resident-C contains templates and a working 
sample. DMS Resident-ASM contains templates and a 
window application (source too!). Lattice and Microsoft 
compilers supported. Send check or money order today! 

Just $79.95 or $149.95 with source code! 


American Software International 
P.O. Box 523 
Windsor, CT 06095-9998 
(203) 688-5054 
(203) 285-0293 
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#4 programmable 

I EDITOR 



Call 1-800-45-VEDIT for 

FREE Fully Functional Demo Disk 


Stunning speed. Unmatched performance. Total flexibility. Simple 
and intuitive operation. The newest VEDIT PLUS easily satisfies 
the most demanding computer professional. 

Try a Dazzling Demo Yourself. 

The free demo disk Is fully functional—you can try all features 
yourself. Best, the demo includes a dazzling menu-driven tutorial 
—you experiment in one window while another gives instructions. 

The powerful “macro” programming language helps you eliminate 
repetitive editing tasks. The impressive demo/tutorlal Is written 
entirely as a “macro—It shows that no other editor’s “macro” lan¬ 
guage even comes close. And VEDIT PLUS Is only 40K in size. 

Go ahead. Call for your free demo today, You’ll see why VEDIT 
PLUS has been the #1 choice of programmers, writers and engi¬ 
neers since 1980. 

Only VEDIT PLUS is this Flexible. 

The installation lets you pick from closely emulating the keyboard 
layout of Word Perfect, WordStar and others. Or you can easily 
create your own layout and even your own editing functions. Sup¬ 
ports any screen size—you pick screen colors and attributes. 

Supports the IBM PC, XT, AT and PS/2. Also supports MultILink, 
PC-MOS/386, Concurrent DOS and most networks. Also avail¬ 
able for MS-DOS, FlexOS (protected mode), CP/M-86 and CP/M. 
(Yes, we support windows on most CRT terminals, including CRTs 
connected to an IBM PC.) Order direct or from your dealer. $185. 

Special: VEDIT (single file, no windows) for CP/M—$49. 


• Fully Network Compatible 

• Call for XENIX-286 version 

• 30 Day Money-back guarantee 


Compare 

Features 

BRIEF 

and Speed 

Norton 

Editor PMATE 

VEDIT 

PLUS 

‘Off the cuff’ macros 

No 

No 

Yes 

Yes 

Built-in macros 

Yes 

No 

Yes 

Yes 

Keystroke macros 

Only 1 

No 

No 

Unlimited 

Multiple file editing 

20-1- 

2 

No 

20-F 

Windows 

20-f 

2 

No 

20-F 

Macro execution window 

No 

No 

No 

Yes 

Pop-up menus 

No 

No 

No 

Yes 

Execute DOS commands 
Automatic processing of 

Yes 

Yes 

Yes 

Yes 

Compiler errors 

Yes 

No 

No 

Yes 

“Cut and paste” buffers 

1 

1 

1 

36 

Undo line changes 

Yes 

No 

No 

Yes 

Paragraph justification 

No 

No 

No 

Yes 

Convert to/from WordStar 

No 

No 

No 

Yes 

On-line calculator 

No 

No 

No 

Yes 

Configurable Keyboard 

Hard 

No 

Hard 

Easy 

43 line EGA support 

Yes 

No 

No 

Yes 

Manual size/index 

250/No 

42/no 

469/Yes 

380/Yes 

Benchmarks in 120K File: 

2000 replacements 

1:15 min 

34 sec 

1:07 min 

6 sec 

Pattern matching search 

20 sec 

Cannot 

Cannot 

2 sec 

Pattern matching replace 

2:40 min 

Cannot 

Cannot 

11 sec 



r 'j'j'j 'rJTiJi’tLXz 




VEDIT and CompuView are registered trademarks of CompuView Products, Inc. BRIEF is a trademark 
of UnderWare, Inc. PMATE is a trademark of Phoenix Technologies Ltd. Norton Editor is a trademark 
of Peter Norton Computing Inc. MultiLink and PC-MOS/386 are trademarks of the The Software Link, 
Inc. CP/M and FlexOS are trademarks of Digital Research. MS-DOS is a trademark of Microsoft. 

‘Also available for Tl Professional, Tandy 2000, DEC Rainbow, Wyse WY700 and others. 

‘Demo disk is fully functional, but does not readily write large files. 


CompuView 

1955 Pauline Blvd., Ann Arbor, Ml 48103 
(313) 996-1299, TELEX 701821 
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DESIGNING DRIVERS 


Hew from 



Revision Control System 

With MK5 RCS running under DOS, pro¬ 
grammers, systems administrators, 
and project managers can efficiently 
control and record the revisions of text 
files such as programs, documenta¬ 
tion, graphs, papers, form letters, and 
so on. This software package: 

• resolves access conflicts; 

• maintains a complete history of 
changes, including date and time of 
change, author, and reason for the 
change; 

• allows retrieval of any version of the 
file, by date, release number, or a 
user-assigned name; 

• runs quickly because only the most 
recent version of a file is stored; 

• non-current versions are stored as 
difference-files to minimize storage 
requirements; 

• allows divergent versions to branch 
from the main family of versions. 

The entire system for $189 . 

Also available: 

The WKS Toolkit: over 110 urilX-based 
tools for DOS including the Korn 
Shell, Vi, and AWK, complete with 
nearly 400 pages of documentation 
and tutorials. The'complete package: 
$139. 

NkS Vi: the Unix screen editor running 
under DOS at lightning fast speeds — 
it's tuned for the PC. Comes with Tuto¬ 
rial and Reference Manual for $75. 
MKS AWK: The 4th generation language 
fully compatible with the latest Bell 
Labs' specs: $75. MKS AWK and The 
AWh Programming Language by Aho, 
Weinberger, and Rernighan: $89. 


Mortice Kern Systems Inc., 

35 King Street horth, Waterloo, Ontario, 
Canada hZJ 2W9 (519) 884-2251 

uucp: {allegra,decvax,ihnp4}!watmath!mks!toolkit 
MKS RCS runs under MS-DOS 2.0 or later. Hot copy 
protected. Prices quoted in US funds. VISA, MASTER¬ 
CARD, American Express, uucp, and purchase orders 
are accepted. Overseas orders please add $ 10 for post¬ 
age and handling. MKS and MKS RCS are registered 
trademarks of Mortice Kern Systems Inc. UHIX is a 
trademark of AT&T Bell Labs. MS-DOS is a trademark 
of Microsoft Corp. 
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TABLE 1 : OS/2 Character Device Sanies 


DEVICE 

DESCRIPTION 

CLOCK! 

COMx 

Time and date clock. 

Serial port x—most implementations support three serial ports. 

LFEx 

PRN 

Parallel port x—most implementations support three parallel ports. 

A synonym for LPTl. 

KBD$ 

SCREENS 

The keyboard—defined in protected mode only. 

The display—defined in protected mode only. 

CON 

A synonym for KBD$ on input and SCREEN! on output— 
defined in real and protected modes. 

MOUSE! 

The mouse or other pointer device. 


OS/2 keeps all the familiar DOS device names and introduces several new ones. 
To help distinguish device names from file names, new device names end in $. 


DEVICE NAMES 

Like DOS, OS/2 uses a system of names 
to refer to devices and to DASD files. 

In OS/2, this naming system has been 
extended so that applications can as¬ 
sign names to other resources such as 
queues and semaphores (see “Multiple 
Tasks,” Steven Armbrust and Ted For- 
geron, November 1987, p. 90). The file 
manager has overall control of this so- 
called name space. Nonetheless, when 
you design a driver, you must adhere 
to the various device naming conven¬ 
tions so that your driver will hook into 
the system correctly. 

Block device names. Following the DOS 
convention, OS/2 designates each block 
device by a letter from A to Z; a block 
device is usually referred to as a drive, 
such as “drive A.” The actual letter as¬ 
signed to a particular device is not 
hard-coded in its driver, but is deter¬ 
mined by OS/2 when it loads the 
driver during system initialization. The 
first block device is drive A, the second 
block device is B, and so on. 

OS/2 follows the DOS convention 
that A and B are the two standard re¬ 
movable disk drives; these letters are 
assigned even if the system has only 
one removable drive. OS/2 also re¬ 
quires a fixed disk, and the first of 
these is always called drive C. 

Assignments beyond C are gov¬ 
erned by the contents of CONFIG.SYS, 
the configuration file. During initializa¬ 
tion, OS/2 reads this file (just as in 
DOS) and assigns drive letters to the 
block devices. This leads to an interest¬ 
ing anomaly in both DOS and OS/2— 
two systems with an identical set of 
block devices can wind up with differ¬ 
ent drive-lettering schemes. The situa¬ 
tion arises when the two CONFIG.SYS 
files specify the devices in different 
order. This anomaly can give users 
some nasty surprises when they move 
from one system to the other. 


Because a block driver can be re¬ 
sponsible for more tlian one device, 
tlie driver must tell OS/2 during system 
initialization how many drive letters 
should be assigned to it. This informa¬ 
tion is contained in the driver header. 
Character device names. Each character 
device has a unique name, such as 
LPTl or COM3, assigned by the driver 
designer and coded in die driver 
header. The standard OS/2 driver set 
includes the devices listed in table 1; 
most of these names are the same as in 
DOS. A programmer may write a driver 
for any of these devices; however, be¬ 
cause the new driver will replace the 
standard one, it must provide the same 
services. Because processes internal to 
OS/2 will attempt to access these de¬ 
vices, any new drivers had. better be¬ 
have as OS/2 expects or else the sys¬ 
tem will then malfunction. 

In addition, the OS/2 documenta¬ 
tion warns that the developer should 
select device names that are not likely 
to conflict with disk file names—the 
file manager will not find a disk file if 
it has the same name as a device. As in 
DOS, when the file manager needs to 
open a file, it searches the device chain 
first and looks through the directory 
structure only if the specified name is 
not found. The recommended standard 
method to avoid this conflict is to place 
a dollar sign at the end of the device 
name, but this is a weak standard be¬ 
cause disk file names also are allowed 
to include dollar signs. 

DRIVER ARCHI'TECTURE 

An installable OS/2 driver resides on 
the disk as a standard .EXE format file 
produced by the linker. Its runtime 
code and data must conform to the 
small memon^ model, meaning that 
each driver is limited to a single code 
segment and a single data segment (no 
more than 64KB each). 
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VM/386 




Special Price 
til Dec. 31 

$195.00 


rrs UKE HAVING A 
EESKIOPFULLOFPa 


We know why you have it. Power. And now you can 
multiply that 386 power. Through true multitasking. 
WithVM/386r' 

VM/386 is the 80386 control program that brings you 
true DOS multitasking. VM/386 uses the virtual 8086 
mode, built into the 80386 processor, to create individ¬ 
ual virtual machines. You can load a different applica¬ 
tion in each virtual machine. It's like having a desktop 
full of PCs. 

You have complete control over the virtual machines. 
You can tailor each virtual machine to fit your needs— 
and priorities. Each virtual machine has its own DOS, 
CONFIG.SYS, AUTOEXEC.BAT, and memory-resident 
programs along with its application. And each virtual 
machine is isolated from the others. A malfunction in 
one program doesn't destroy the others. 



and future. Without modification. VM/386 is compati¬ 
ble with 80386-based PCs—either native or Intel® 
Inboard 386.™ VM/386 will support the monitors, hard 
disks, printers, mice, modems—even the network— 
you're currently using—or plan to use. 



With VM/386 you use familiar commands. You don't 
have to buy new software or upgrades to get true multi¬ 
tasking. No PIE files. No special loaders. VM/386 works 
the way you do. Only lots faster. 

VM/386 is easy to install. Easy to learn. And easy to use. 

Dramatically increase your productivity. Start using all 
the power built into your 80386. Phone or write today. 

IGC 

4800 Great America Parkway 
Santa Clara, California 95054 
(408) 986-8373 


There is virtually no limit to the number, or kind, of 
applications that can run simultaneously. For example, 
you can recalculate a 1-2-3® spreadsheet, sort a dBASE 
III® file, and receive your E-mail—all at the same time. 

You can even run more than one AutoCAD™ program 
simultaneously. And EGA applications run in the back¬ 
ground as well as in the foreground—perfectly. 

VM/386 protects your investment in software—and 
hardware. VM/386 will run all DOS software. Existing 
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System Requirements 

80386-bascd computer such as COMPAQ® 
DESKPRO® 386® or 80286 computer with 
Intel® Inboard’” 386 

One 1.2 Mb (5'/4") disk drive 
or, one 3*/^" microfloppy 

One hard disk drive 
DOS 3.0 or later 
2 Mb memory recommended 
Not copy protected 

Package includes both 5 }/ 4 " and 3'/5'' media. 
READER SERVICE CARD 


VM/386 is a trademark of IGC. 

AutoCAD is a trademark of Autodesk Inc. 
COMPAQ and COMPAQ DESKPRO 386 are 
registered trademarks of Compaq Computer 
Corporation. 

dBASE III is a registered trademark of 
Ashton-Tate Corporation. 

Intel is a registered trademark of 
Intel Corporation. 

Inboard is a trademark of Intel Corporation. 
1-2-3 is a registered trademark of Lotus 
Development Corporation. 





































DESIGNING DRIVERS 



The device-driver header, kept at the start of a driver’s data segment, defines the 
type and name of the device. The layout is essentially unchanged from DOS. 



Tills field, carried in the device header, specifies the driver’s characteristics. The 
bit definitions are very similar to the definitions encountered in DOS. 


The order in which segments ap¬ 
pear in the load file is critical: the data 
segment must follow the header and 
precede the code segment. No stack 
segment is needed, because the operat¬ 
ing system supplies a stack. However, 
the code segment can be followed by 
one or more additional segments, 
which are used only during initializa¬ 
tion and are then discarded. These 
additional segments are necessary only 
if the segment containing the runtime 
code is so large that it leaves no room 
for initialization code. 

Even though driver files use the 
.EXE format, it is customary to change 
the file extension from .EXE to some¬ 
thing else, usually .SYS, .BIN, or .DEV. 
This prevents inadvertent attempts to 
execute drivers as commands. Although 
the OS/2 program loader can tell the 
difference and issues an error message, 
tills could needlessly cause great con¬ 
fusion for the user. 

As in DOS, OS/2 drivers are 
brought into memory via a special 
loader during system initialization as 
CONFIG.SYS is processed. Each driver 
is named in a device statement that 
specifies the name of the driver file 
and also can supply parameters for use 
by the driver in the course of its initial¬ 
ization phase. All of the device drivers 
are loaded into the lower 640KB of 
physical memory, so that they can be 
used both in the real mode as well as 
in the protected mode. 

DATA SEGMENT 

The driver data segment must immedi¬ 
ately follow the EXE header so that the 
loader can find the driver header. The 
driver header must appear first in the 
data segment because it specifies fun¬ 
damental information about the driver 
(for details, see figure 4). 

The double-word pointer at the 
start of the header is used to link driv¬ 
ers into a chain. If the file defines driv¬ 
ers for more than one device, it points 
to the next header in the same data 
segment. The header for the last (or 
only) driver in the file must have a 
double-word value of —1. In the 
course of the system initialization, the 
loader uses the double-word pointer in 
order to hook the device drivers lo¬ 
cated in this file to the chain of drivers 
tliat are located in memor\^ 

The device attribute word, which 
is shown in figure 5, contains flags and 
other values tliat specify some of the 
general characteristics of the driver, 
such as whedier it is a character or a 
block device, whether it supports 
lOCTL functions, and so forth. 


For a character device, the eight- 
byte name field of the header contains 
the device name (for example, LPTl), 
left-justified and blank-filled. For a 
block device, the first byte contains the 
number of units that are supported; 
OS/2 assigns the next available drive 
letter for each unit. The other seven 
bytes are not used for a block device 
and should have a value of 0. Listing 1 
and listing 2 (labeled DRIVERl.HDR 


and DRrVER2.HDR) constitute templates 
for the data segments of a single-device 
driver and those of a multiple-device 
driver, respectively. 

CODE SEGMENT 

The driver code segment can contain 
up to five major components: tlie strat¬ 
egy routine, handlers for device hard¬ 
ware interrupts, monitor support, BIOS 
interrupts from real-mode applications. 
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and timer interrupts. Every driver must 
have a strateg\^ routine, and nearly all 
drivers will have at least one device 
hardware interrupt handler; monitor 
support, BIOS interrupts from real¬ 
mode applications, and timer interrupts 
are optional components. 

Strategy routine. The strategy routine, 
which is usually the major part of the 
driver, executes as a privileged thread 
of the application process, running at 
privilege level 3, but with full I/O privi¬ 
lege. It is called by the kernel as it 
processes an application’s I/O request. 
The kernel constructs a driver request 
packet in the low 640KB memory area 
and passes the packet pointer to the 
strategy routine. This packet specifies 
what operation the driver should per¬ 
form. Some operations, such as initiali¬ 
zation and status requests, can be han¬ 
dled immediately. When actual I/O is 
needed, the strategy routine either 
starts the operation using programmed 
I/O commands if the device is idle, or 
links the packet into a device request 
queue if the device is busy. Then it 
exits to the kernel without waiting for 
the I/O operation to complete or the 
device to become available. 

One of the operations the kernel 
requests from the strategy routine is 
initialization. The kernel requests ini¬ 
tialization only once, when the driver is 
loaded; it runs as a protected-mode 
task of tlie kernel. (This is the only 
time when the device driver can be 
sure of the CPU mode.) 

Device interrupt handier. To improve 
multitasking performance, OS/2 drivers 
are expected to detect the completion 
of I/O operations using interrupts in¬ 
stead of wasting processor cycles in 
polling loops, the common practice in 
DOS drivers. For example, in DOS, 
after the ROM BIOS diskette routine 
starts an operation, it waits in an idle 
loop for the diskette controller to indi¬ 
cate completion by issuing interrupt 
EH. The handler for this interrupt 
merely sets a bit in memory that is 
tested by the diskette routine inside its 
own polling loop. 

An OS/2 driver relinquishes con¬ 
trol after its strategy routine has either 
started or queued up an I/O operation. 
The driver regains control at its device 
interrupt handler when tlie device is¬ 
sues a hardware interrupt indicating 
completion of that (or a previous) I/O 
operation. Then the driver performs 
whatever processing that is required in 
order for the I/O request to be com¬ 
pleted, and restarts the device for the 
operation that is next in line in the 
request queue. 


The device interrupt occurs 
asynchronously to any task. The task 
that issued the original I/O request is 
not necessarily executing when the I/O 
operation completes; and the CPU 
mode—real or protected—is not nec¬ 
essarily the same. That is why drivers 
must be bimodal, that is, executable in 
either real or protected mode without 
conversion. Specifically, this means that 
any of the addresses saved by the strat¬ 
egy routine for use by the device inter¬ 
rupt handler must be valid in both real 
and protected modes. 


Timer interrupt handler. This is an op¬ 
tional driver component that is called 
by the kernel’s timer dispatcher at 
specified intervals. The driver can no¬ 
tify the kernel to activate or deactivate 
the handler and change the interval; at 
every system clock tick (that is, every 
32 milliseconds), the dispatcher in¬ 
vokes each of the active timer handlers 
whose interval has elapsed. 

Drivers use this interrupt in three 
ways. First, if the device does not re¬ 
port status changes via interrupts, the 
driver can poll the device by periodi- 


PolyMake Make Utility 

Are you still using a prehistoric Make? Now, step up to PolyMake, the most powerful 
and flexible Make utility available for programmers using MS-DOS. PolyMake is like 
an intelligent assistant that remembers how to rebuild a program when you change one 
part of the program. PolyMake will automatically invoke your compiler, assembler, linker, 
librarian or other tools to update a single program or entire software systems when you 
type — MAKE. PolyMake can read the time/date stamps of PVCS “Logfiles” for faster 
performance and accurate configuration management. PolyMake comes with built-in rules 
for rebuilding programs but you can also teach it new rules so you don’t have to remember 
the file dependencies in your program. Advanced programmers prefer capabilities like 
fully recursive makefile processing and the ability to invoke PolyMake with special “flags” 
and macros that automate a whole range of tasks. New Make users appreciate the Step- 
By-Step tutorial and intuitive commands. Handles source files written in any language. 
Requires POS 2.0 & higher. Compatible with LANs, the IBM PC, XT, ^ 1 >1A 
AT and other MS-DOS PCs. ^ 1^7 


PVCS 


The Most Powerful & 

Flexible Source Code Revision 
& Version Control System. 

The POLYTRON Version Control System (PVCS) allows programmers, project 
managers, librarians and system administrators to effectively control the proliferation 
of revisions and versions of source code in software systems and products. PV(!S is a superb 
tool for programmers and programming teams. If you allow simultaneous changes to a 
module PVCS can merge the changes into a single new revision. If changes conflict, 
the user is notified. Powerful capabilities include: Stores and retrieves multiple revisions 
of text; Maintains a complete history of revisions to act as an “audit trail” to monitor 
the evolution of a software system; Maintains separate lines of development or 
“branching”; Provides for levels of security to assure system integrity; Uses an intelligent 
“difference detection” to minimize the amount of disk space required to store a new ver¬ 
sion. Requires DOS 2.0 or higher. Compatible with the IBM PC, XT, AT and other 
MS-DOS PCs. Single User “Corporate” PVCS $395. 5-station LAN version $1,000, 
add $500 for each additional 5 stations. “Personal” PVCS is available for 
less complex, single-programmer projects. $149. 

To ORDER: VISA/MC 1-800-547-4000, Dept. No.310, Oregon/Outside US, 503-684-3000 
Send Chech/POs To: POLYTRON Corp. 1815 NW 169th PL, -2110, Dept. No. 310, Beaverton, OR 97006 



High Quality Software Since 1982 
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DESIGNING DRIVERS 



A device monitor examines each character passing through a driver. Althougli this figure shows data being input fi*om a de¬ 
vice, a monitor also can process output data. The driver controls registering of monitors and passing of characters into them. 


cally checking its status in the timer 
interrupt handler. This method differs 
from the idle polling loop of DOS in 
that other tasks can run in the intervals 
between the timer interrupts. 

Second, the timer interrupt can 
ensure that an I/O operation in an in¬ 
terrupt-driven device does not get 
hung up. For example, if the printer 
goes off-line while the driver is send¬ 
ing it a stream of characters, the “char¬ 
acter received” interrupt will not occur, 
the device interrupt handler will not be 
entered, and the operation will stall. 
However, before initiating the data 
transfer operation, the driver can acti¬ 
vate the timer to generate an interrupt 
some time after the transfer should be 
finished. If the operation completes 
successfully, the driver cancels the tim¬ 
ing request; but if the timer interrupt 
occurs, the driver aborts data transfer 
and returns an error indicator. 

Third, timer interrupts can be 
used to administer the device queue. 

In this case, the strategy routine does 
not communicate with the device but 
simply places each I/O request in the 
queue; the timer interrupt handler ac¬ 
tually initiates tlie next I/O operation 
whenever the device is idle. 

BIOS interrupt handler. This component 
is a requirement in any driver for a 
device that can be accessed from DOS 


applications through BIOS software in¬ 
terrupts. For example, DOS applica¬ 
tions can access the printer via software 
interrupt 17H. Therefore, a printer 
driver must hook that interrupt so tliat 
it can translate the BIOS requesLs into 
I/O operations that work harmoniously 
with the OS/2 environment. 

Monitor support. Character device driv¬ 
ers can support processes called moni¬ 
tors that can examine and possibly 
change the b)i;e stream between the 
application and the device: a keyboard 
monitor, for example, can examine 
each keystroke before the driver passes 
it to the application currently reading 
the keyboard. This is the manner in 
which hot-key utilities and keyboard 
macro processors can be implemented 
in OS/2. A kernel component known as 
the monitor dispatcher manages the 
transactions that are taking place be¬ 
tween the driver and the monitor. 

The interface between a driver and 
its monitors is shown in figure 6. Dur¬ 
ing initialization, the driver must estab¬ 
lish monitor support by creating an 
empty monitor chain. An application 
process must call the general API func¬ 
tion, DosMonReg, to “register” itself as 
a monitor for a device. The kernel 
passes this request via an lOCTL call to 
the driver, which hooks the process 
into the monitor chain. Then, as the 


driver receives each character, it hands 
off the character to the monitor dis¬ 
patcher, which in turn passes it 
tlirough each monitor in the chain. Any 
of these monitors can change, delete, 
or expand the character as it sees fit. 
Finally, the driver receives the last 
monitor’s output, if any. 

Passing data through a monitor 
does not automatically occur because 
the monitor has been registered; the 
monitor also must be explicitly coded 
into the device driver. In many device 
drivers, the monitor support is not 
really a separate component; instead, 
tliis is scattered throughout the strategy 
and interrupt routines. 

OPERATING MODES 

The flow of control through the various 
components determines the operating 
mode or context in which the driver 
operates. When the strategy routine is 
executing an initialization request, the 
driver is operating in the initialization 
mode. When the kernel calls the strat¬ 
egy routine for any otlier operation, 
the driver is in the kei''nel mode. The 
driver is operating in interrupt mode 
when it is entered by means of a hard¬ 
ware or a timer interrupt; the driver 
operates in user mode when it is called 
from a real-mode application to pro¬ 
cess a BIOS interrupt. 
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(P>) 


OK, PROFORT users, you’ve got 
some catching up to do. And RM/ 'p'lri— 

FORTRAN™ 2.4 is the best way to | 
doit. A | 

That’s because RM/FORTRAN fA r— 
2.4 is the latest version of the / [ ' 1 

original RM/FORTRAN sold by j 

IBM as “IBM PC Professional 
FORTRAN by Ryan-McFarland.” .^/ r. \ Y\ 

So even with all the extras and /1 

upgrades, RM/FORTRAN 2.4 ~^(Mi / 

is still 100% source code compatible \ V / 

with your existing PROFORT 
apphcations. "=^ 

TTie biggest improvement— 
the addition of a real power-user’s development 
environment called RM/FORTE. This totally 
interactive set of development tools includes a 
Source Code Project Manager, an Editor with 
Diagnostic Locator, a “Make” facility. Split 
Screen Debugging, and a Syntax Checker. It 
does the grunt work so you can spend more 
time programming—less time on file prepa¬ 
ration, housekeeping and moving between 
development tasks. 

Feel the need for speed? Your programs can 
execute 45 percent faster than with PROFORT. 
And RM/FORTRAN 2.4 has nice extras like 
VAX, VS and FORTRAN-66 extensions; 
coprocessor emulation; a convenient Microsoft- 
compatible C interface; and for PS/2 users, it’s 
avaUable on 3.5-inch diskette. 

The cost to PROFORT users is just $195, plus 
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shipping and handling for a 

]_LIMITED TIME ONLY. To get 

] this special price, you must 
include your PROFORT disk¬ 
ette with the order. VISA, 

^ MasterCard or check are 

I accepted. 

V Join the PROFORHinate 
I \ who have traded up to RM/ 
FORTRAN 2.4. To order call 
/ 213-541-4828. A 
Or send in — 

^ //i- the coupon. — 

Austec Inc. 

Incorporating Ryan-McFarland -j— — 

609 Deep Valley Drive 

Rolling Hills Estates, CA 90274 AUSTEC 

□ Send me RM/FORTRAN 2.4. pc3ti?I 

□ Send more details. I 


Company 


□ VISA □ MasterCard □ Check 

VISA/MC# _ 

Signature_ 


Exp. Date 


I Tbtal Cost $195. + Shipping + Sales Tkx* = $ _ ■ 

■ Add $10. for U.S./Canada shipments. I 

Add $50. for shipments outside U.S./Canada ■ 

California residents only add 6.5% Sales Tax jjjj 
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TABLE 2: Device Helper Services 


NAME 

HEX 

CODE 

WHEN USED^ 
K I U 

L 

DESCRIPTION 

SchedClock 

00 

• 



Signal that clock tick occurred. 

DevDone 

01 

• • 



Signal that I/O is complete. 

Yield 

02 




Relinquish control. 

TCYield 

03 




Yield to time-critical task. 

Block 

04 


• 


Block a tliread from running. 

Run 

05 

• • 

• 


Release blocked thread. 

SemRequest 

06 


• 


Request a semaphore. 

SemClear 

07 

• • 

• 


Clear a semaphore. 

SemHandle 

08 

• • 



Get a semaphore handle. 

PushReqPacket 

09 




Link I/O request packet to queue. 

PullReqPacket 

OA 

• • 



Get next packet from queue. 

PullParticular 

OB 

• • 



Get specific packet. 

SortReqPacket 

OC 




Insert packet in sorted order. 

AllocReqPacket 

OD 




Get memory for a packet. 

FreeReqPacket 

OF 




Free allocated packet. 

Queuelnit 

OF 

• • 

• 


Initialize character queue. 

QueueFlush 

10 

• • 

• 


Flush characters from queue. 

QueueWrite 

11 

• • 

• 


Insert character in queue. 

QueueRead 

12 

• • 

• 


Read character from queue. 

Lock 

13 



• 

Lock down a memon^ segment. 

Unlock 

14 



• 

Unlock a memory segment. 

PhysToVirt 

15 

• • 


• 

Map physical to virtual address. 

VirtToPhys 

16 



• 

Map virtual to physical address. 

PhysToUVirt 

17 




Map physical to user virtual address. 

AllocPhys 

18 



• 

Allocate physical memory. 

FreePhys 

19 



• 

Free physical memoiy. 

SetROMVector 

lA 



• 

Set BIOS interrupt vector. 

SetIRQ 

IB 



• 

Set hardware interrupt vector. 

UnSetIRQ 

1C 

• • 


• 

Reset hardware interrupt vector. 

SetTimer 

ID 



• 

Add event to timer list. 

ResetTimer 

IE 



• 

Remove event from timer list. 

MonitorCreate 

IF 




Create empty chain of monitors. 

Register 

20 




Add monitor to chain. 

DeRegister 

21 




Remove monitor from chain. 

MonWrite 

22 

• • 

• 


Write data to monitor. 

MonFlush 

23 




Flush data from monitor stream. 

GetDOSVar 

24 



• 

Get pointer to system information. 

SendEvent 

25 

• • 



Indicate occurrence of event. 

ROMCritSection 

26 


• 


Enter/leave noninterruptible section. 

PortUsage 

27 



• 

Specify range of I/O addresses. 

GrantPortAccess 

28 




Grant port access to application. 

VerifyAccess 

29 




Verify legality of memory access. 

EOI 

31 

• 


• 

Send end-of-interrupt to controller. 

UnPhysToVirt 

32 

• • 


• 

Release virtual mapping tables. 

TickCount 

33 

• • 

• 

• 

Set timer interval. 

" /C = kernel mode, when strategy routine is executing. 

U = user mode, when servicing BIOS intemipt. 

I = interrupt mode, when servicing device inteirupt. 

L = load time, during driver initialization. 


DevHelps are a specialized set of operating system services available to device 
drivers. Except during initialization, drivers cannot call standard API services. 


The OS/2 documentation also uses 
another way to categorize execution in 
a driver. Task time is any execution 
tliat results from a task call, whether 
through an API call or a software inter¬ 
rupt; it includes the initialization, ker¬ 
nel, and user modes. Intemipt time is 


a driver entn^ caused by a hardware 
interrupt asynchronous to any task; it is 
synonymous with the interrupt mode. 

The operating mode determines 
how the driver interacts with die oper¬ 
ating-system kernel. In many instances, 
the various components of a driver 


might need operating system services, 
but a driver, in general, cannot use API 
calls because it is not an application- 
level program. The exception is in ini¬ 
tialization mode, when the driver can 
call on a subset of the API services. In 
other modes, kernel services are pro¬ 
vided by a libran^ of routines known as 
device helpers (DevHelps). Table 2 lists 
these services and indicates the context 
in which each can be used. 

DevHelps include two sets of ser¬ 
vices for managing two different types 
of queue. The first, codes 09H through 
OEH, manages the queue of request 
packets waiting for the device. The sec¬ 
ond, codes OFH through 12H, manages 
a circular queue that character device 
drivers can use to buffer data going to 
or coming from the device. 

The interface to DevHelps is de¬ 
signed for assembly language. The de¬ 
vice driver loads the service code into 
the DL register and other data specific 
to that service into other registers. It 
then issues an indirect far call to tlie 
DevHelp address obtained during ini¬ 
tialization. With the exception of the 
registers used and the method of trans¬ 
ferring control (far call instead of soft¬ 
ware interrupt), tliis interface is essen¬ 
tially the same as the DOS API. 

THROUGH THE FRONT DOOR 

In OS/2, the strategy routine is the 
“front door” to the driver—most driv¬ 
ers remain idle until some process 
knocks on that door and passes in a 
request packet. Some packets just cause 
the strategy routine to perform internal 
bookkeeping, such as registering moni¬ 
tors or flushing input buffers. Others 
result in actual I/O interchanges with a 
device; in tliese cases, strategy routine 
must coordinate closely with timer and 
device interrupt handlers. 

Some drivers also allow DOS ap¬ 
plications to come in through the “side 
door”—through BIOS simulation; a 
real-mode application can request an 
I/O operation by issuing a BIOS inter¬ 
rupt. However, most drivers that sup¬ 
port tliis feature are designed so that 
the BIOS interrupt handler ultimately 
passes control to the strategy routine. 
(The second article of this series will 
provide an example.) 

The driver-request packet is used 
to pass information both to and from 
the driver. Each request packet begins 
with a 13-byte header, which may then 
be followed by a variable amount of 
data, up to 242 bytes, specific to the 
particular request (see figure 7). DOS 
uses the same general format for its 
drivers—the OS/2 designers have at- 
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Item: TSCOB COBOL Compiler Development System 
Level: Full level-2/FIPS high level 

♦ Working towards certification 
Contents: All modules from ANSI 85/74 standards; 

ISAM package; Runtime System; 
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Operating System: MS/DOS, PC/DOS 2.0 + 

Memory Requirement 128K 
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TSCED Full Screen Programming Editor 
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Inserting/Deleting text; Block Support; 
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Since 1981 HALO 
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industry standard 
library of graphic 
subroutines for the PC 
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ailed base of end-users and 
more ISV’s than any graphics 
software environment. 

Why? Because HALO grows with the 
industry. Graphics experts at Media 
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HALO and expanding its compatibility 
HALO supports 16 programming 
languages and over 125 devices. 
HALO is also compatible with IBM’s 
new hardware series. 

Media Cybernetics offers HALO 
programmers professional support, 
flexible, practical licensing terms, and 
the continuing commitment to assure 
that HALO will always be the most 
effective graphic toolkit in the industry. 

List: $300 PS: $209 
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1-2-3* COMPILER 
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protected stand-alone applications, 

\ Distribute Worksheets Without 1-2-3 
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\ Includes Auditl23'^’ Interactive Auditor 
\ 30 Day Money Back Guarantee 

V S495 — Not Ctmy Protected 
\ 2-Disk Demo Package - $10 

V Simply The Best 

Callto order: (800) 327-6108 (317) 564-2584 
VISA, MC, AmEx, COD Accepted 

Or Write: po. 

Brubaker Software ^ 

8825 N. County Line Road East, Lafayette, IN 47905 
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‘you don't want 
to spend all 
your time 
programming! " 


Runs hand-in-glove 
with Turbo Pascal. 




Nancy Andersson - Product MGR, VISUAL AGE 


Get TURBOsmith. A debugging 
environment so advanced, it’s simple to use. 

• Single-step Pascal or Machine Code. • Powerful Expression Evaluator 

• Records are instantly broken out into • Built-in, multi-line Assembler, 

their component fields. ★ Free update to Version 4.0 

• Outstanding multi-window viewing action. — 

''...without a doubt the best debugging tool 
I’ve ever seen. ’’—UPTIME MAGAZINE I $89.00 
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Each request from the kernel to the device driver consists of a 13-byte header fol¬ 
lowed by a variable-length field containing the data specific to the request. 


tempted to keep the specifics pretty 
much the same. 

In the request packet’s header, the 
kernel specifies the operation to be 
performed (see table 3), and, for block 
devices, the unit number (drive) on 
which the operation is to be per¬ 
formed. Upon completing the I/O re¬ 
quest, the driver returns information 
about the operation in the header’s sta¬ 
tus field (see figure 8). Device error 
codes, returned in the low-order byte 
of the status word, are listed in table 4. 
These errors are returned to the ker¬ 
nel, not the application program; the 
kernel can either handle the error it¬ 
self, notify the application, or pop up a 
window to ask the user how to pro¬ 
ceed—this is the OS/2 version of the 
well-known “Abort, Retry^ Ignore” 
prompt returned by DOS. 

The variable-length data area fol¬ 
lowing the header also is used to pass 
information in both directions. Details 
of its layout and usage for each opera¬ 
tion will be described in the next arti¬ 
cle, as required in order to describe 
the sample device driver. 

The OS/2 kernel calls the strategy^ 
routine with a far call, passing the ad¬ 
dress of the request packet in ES:BX 
and either the segment address (in real 
mode) or the selector (in protected 
mode) of the driver’s data segment in 
the DS register. These are the only reg¬ 
isters that must be preserved. The strat¬ 
egy^ routine has full I/O privileges. 

The SS:SP pair is a valid stack 
pointer; the stack must be returned in 
the same state that it was received. 
There is no documentation on the size 


of the stack passed to the strategy rou¬ 
tine, or on how to switch to a larger 
one if necessary. But the default stack 
provided by the kernel appears to be 
entirely adequate, as long as it is used 
sparingly. In particular, a developer 
should avoid allocating large buffers on 
the stack; he should, instead, preal¬ 
locate them in the data segment, or use 
the device helper services to allocate 
the buffers dynamically. 

The strategy routine cannot be 
preempted by other threads, or concur¬ 
rently executing subtasks, although it 
can be interrupted by the timer or 
hardware interrupts. Therefore, the 
strategy^ routine must protect itself 
against its own interrupt components 
by disabling the interrupts when it 
checks resources, such as status ports 
or device queues, that are shared with 
those components. 

In addition to interruptions from 
hardware and the timer, the strategy^ 
routine also can voluntarily give up 
control to a thread of equal or higher 
priority. Whatever the mechanism that 
suspends the execution of a driver 
thread, the possibility^ always exists that 
OS/2 will issue a subsequent request to 
this driver before restarting the sus¬ 
pended thread. Therefore, the strategy^ 
routine code must be fully reentrant. 

The strategy^ routine must be able 
to run in both real mode and pro¬ 
tected mode. To make this possible, 
OS/2 ensures that the drivers, the Dev- 
Help services, and the request packets 
all reside in die lower megabyte of 
memory, because real mode execution 
is limited to that area. Furthermore, the 


TABLE 3: operations 


type" 

CODE B C OPERATION 


OOH 

• 

• 

Initialize. 

OlH 

• 


Check media. 

02H 

• 


Build BIOS parameter 
block (BPB). 

03H 



Resented. 

04H 

• 

• 

Read from device. 

05H 


• 

Peek (nondestructive 
read, no wait). 

06H 


• 

Get input status. 

07H 


• 

Flush input buffer. 

OSH 

• 

• 

Write to device. 

09H 

• 

• 

Write and verify. 

OAH 

OBH 


• 

• 

Get output status. 
Flush output buffer. 

OCH 



Reseiwed. 

ODH 

• 

• 

Open device. 

OEH 

• 

• 

Close device. 

OFH 

• 


Check for removable 
media. 

lOH 

• 

• 

lOCTL. 

IIH 

• 


Reset media. 

12H 

• 


Get logical drive map. 

13H 

• 


Set logical drive map. 

14H 


• 

Deinstall (terminate 
the driver). 

15H 



Reserved. 

16H 

• 


Query^ hard-disk 
quantity^ 

17H 

• 


Get hard-disk logical 
unit map. 

18H 



Reser\^ed. 

19H 



Reserved. 

lAH 



Reserved. 


" ZJ = block device driver 
C = character device driver 


To help convert DOS drivers to OS/2, 
most device-driver operation codes 
are the same in both systems. 


addresses of the DevHelps (at initializa¬ 
tion) and the request packet (at every 
entryO are passed along to the driver in 
bimodal form. To accomplish this task, 
OS/2 cleverly sets up the kernel’s 
memory^ descriptor tables so that the 
segment portion of die address is si¬ 
multaneously both a physical segment 
address as well as a selector for a de¬ 
scriptor to that same location. 

The strategy routine’s calling con¬ 
vention requires that its entry sequence 
be written in assembly language (be¬ 
cause of the pointer passed in ES.BX). 
However, once inside the strategy^ rou¬ 
tine, a high-level language, such as C, 
can be called. In this case, the assem¬ 
bly language portion must set up all of 
the addressability conditions expected 
by the C routine and normally per- 
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for engineering, science, or statistics applications, IWley Professional Software’s technical 
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Statistics Subroutine Libraries 
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models, survival analysis, econometric forecasting, 
exponential forecasting, and spectral analysis are just a 
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ticians and to programmers, engineers, and scientists 
who use statistics. 

STATLIB. GL is a statistical graphics library with 
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graphs, curve-fit graphs, contour maps, axonometric 
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drivers. 
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Forecasting Subroutine Library —.$295 
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C Language Library.$175 
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one word processing file format to another. You donT 
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Star®, WordStar 2000®, Multimate®, WordPerfecU^'*, 
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one file at a time) 

• Lightning fast (five times faster than competitive 
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Rack 

Mount 

PC-AT% 



with 1, 2, 5, 
even 10 systems 
in a single box! 

If you’re into PC Bus systems, 
then I-Bus speaks your language. We 
make board-level PCs and PC-ATs— 
using a passive backplane with the cen¬ 
tral processor on an expansion-sized 
board. Great for field serviceability, 
great for future updating. 

We have rack mount, tabletop and 
wall-mounting chassis with 6, 8, 9,12, 
15 and 20 slots, PC and PC-AT 
backplanes, complete with power 
supplies and wiring. And there’s a 
choice of five different I-Bus CPU 
boards with 80286, 8088, 80188 or 
V40 processors. 

To make a computer, you just stick 
one of our CPU boards into one of 
our chassis slots, then add any of the 
thousands of available add-on cards. 
You can divide up the slots any way 
you want for multiple processors, so 
you can get five 3-slot computers in a 
single 15-slot chassis. 

Call us today 
for all the details. 

Call Toll Free 

(800) 382-4229 

in Calif, call 
(619) 569-0646 



The Full Service PC Bus Company 


5780 Chesapeake Court 
San Diego, CA 92123 




The device driver uses the status word in the request-packet’s header in order to 
pass information about the I/O operation back to the operating system kernel. 


TABLE 4: Error Codes 


CODE 

MEANING 

OOH 

Write protect violation. 

OlH 

Unknown unit. 

02H 

Device not ready. 

03H 

Unknown operation. 

04H 

CRC error. 

05H 

Bad drive request 
structure length. 

06H 

Seek error. 

07H 

Unknown media. 

OSH 

Sector not found. 

09H 

Printer out of paper. 

OAH 

Write fault. 

OBH 

Read fault. 

OCH 

General failure. 

ODH 

Disk change. 

OEH 

Reserved. 

OFH 

Reserved. 

lOH 

Uncertain media. 

IIH 

Character I/O interrupted. 

12H 

Monitors not supported. 

13H 

Invalid parameter. 


Codes returned in the low-order byte 
of the status word are meant for the 
OS/2 kernel, not for the application 
program requesting the I/O. 


formed automatically by a stan-up rou¬ 
tine supplied with the compiler. An 
avssembly language interface also is re¬ 
quired by the register-based DevHelp 
calling sequence. 

OPERATION SPECinCS 

Most operations performed by an OS/2 
driver are similar to those performed 
by DOS drivers; any differences are 
described here. For full details, see the 
OS/2 documentation. 


Initialize (code OOH). When calling the 
strategv^ routine for initialization, the 
kernel passes the following three 
pieces of information in the request 
packet: the address of the device 
helper services, the address of the ar¬ 
guments from the DEVICE = line, and 
the next available drive number for the 
first block-device unit. 

The two addresses are bimodal. 
The strategy routine normally saves the 
device helper address in its data seg¬ 
ment. Then it examines the argument 
string for user-supplied parameters, 
and performs whatever initialization is 
needed for its own internal data struc¬ 
tures and for the devices that it con¬ 
trols. Finally, the routine attaches to 
any BIOS and hardware interrupts that 
it will be handling. 

If all of these operations are suc¬ 
cessful, the driver sets the “done” bit 
and resets the error indicators in the 
status word. For block devices, it also 
returns the number of units and a 
pointer to an array of BIOS parameter 
blocks (BPBs) that specify the logical 
dimensions of each drive, including the 
number of tracks and heads, tlie clus¬ 
ters per sector, tlie size of the root di- 
rector\^ the size of the file-allocation 
tables, and so forth. Disks that are for¬ 
matted with either DOS or OS/2 keep a 
copy of the BPB in the boot record. 

If an initialization failure occurs, 
the driver should return values of zero 
for the number of units, code length, 
and data length, and set appropriate 
error indications in the status word. 
Initialization code can reside either in 
the driver code segment or in one or 
more additional segments. In either 
case, when the driver returns at tlie 
end of the initialization process, tlie 
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kernel shrinks the resident code and 
data segments to the requested size 
and deallocates any other segments. 
Partitioned disk support (codes 12H, 

13H, 16H, 17H). OS/2 provides full 
support for partitioned disks. It permits 
division of a disk into partitions and 
assignment of a logical unit number to 
each partition, in effect treating each as 
a separate drive. This has become a 
standard way for DOS to deal with any 
fixed disk that exceeds the DOS limit 
of 32MB. OS/2, using the same file sys¬ 
tem as DOS, resorts to the same tricks. 

A disk device driver must provide 
a BPB for each unit of a partitioned 
volume, and each partition must have a 
boot sector containing the information 
to be placed in the BPB. The driver 
also must maintain an internal table 
specifying the relationship among unit 
numbers, devices, and partitions. Oper¬ 
ations 12H and 13H can query or 
change this table, for adjusting the as¬ 
signment of logical units to physical 
partitions. Operation 16H allows for 
determining how many physical disks 
are being handled by the driver; and 
operation 17H gives the complete map¬ 
ping for the region between the logical 
units and the partitions. 

Deinstall (code 14H). Immediately after 
loading a character driver, OS/2 checks 
to see if the device name and the attri¬ 
bute field match a previously-loaded 
driver. If they do, a deinstall request is 
sent to the driver that was loaded first. 
If that driver accepts the deinstall re¬ 
quest, then the new driver is sent an 
initialization request; otherwise, the 
new driver is not initialized. The driver 
being asked to deinstall must release 
memory blocks that it allocated via the 
device helper services, detach from all 
interrupts, and release ^y ABIOS re¬ 
sources that it has claimed. 

This deinstall request is new with 
OS/2. In DOS, an installed driver could 
be replaced without being notified, and 
as a result the interrupt vectors and 
device registers could be left in an 
awkward state. In OS/2, an installed 
driver can remove itself gracefully. The 
first driver can also refuse to step 
aside. And indeed, some computer 
manufacturers may choose to ship ver¬ 
sions of OS/2 with special drivers that 
cannot be overridden. 

Read/write requests (codes 04H, OSH, 
09H). OS/2 drivers are markedly differ¬ 
ent from their DOS counterparts in this 
area because an OS/2 driver strategy 
routine must contend with two new 
requirements. First, the driver must be 
able to cope with potential problems in 
accessing the user’s data buffer during 


the operation; the addressing mode 
could change, and the virtual memory 
manager could move segments be¬ 
tween task time and interrupt time. 
Second, the driver must allow efficient 
multitasking; it cannot monopolize the 
CPU while data are being transferred. 

OS/2 provides a good deal of as¬ 
sistance in dealing with the first re¬ 
quirement. When the OS/2 kernel 
sends a read-or-write request packet to 
the driver, the kernel already will have 
locked the caller’s buffer into memory 
so that it will not be swapped out dur¬ 
ing I/O. The kernel also loads the re¬ 
quest packet with a physical address 
that specifies the buffer location inde¬ 
pendently from the current addressing 
mode (real or protected); a 24-bit value 
represents the buffer location in the 
16MB physical address space. 

For a device that uses DMA to 
access the user’s buffer, the driver sim¬ 
ply passes the physical address to the 
DMA controller. However, if the driver 
itself reads from or writes to the user’s 
buffer, it must first call the device 
helper services to translate the physical 
address into a virtual address. If the 
driver is operating in real mode, the 
virtual address is in segment-offset 
form; in protected mode, a selector: 
offset pair is returned. The kernel, not 
the driver, determines the mode and ' 
the target address format. 

PhysToVirt, the DevHelp service 
that performs this translation, also 
makes the appropriate changes to the 
local or global descriptor tables to en¬ 
sure that the buffer is mapped into the 
driver’s memory space. If PhysToVirt is 
called from real mode with a physical 
address above 1MB, the driver thread is 
temporarily switched to protected 
mode. This does not normally happen 
with the strategy routine, because it 
runs in the same mode as the request¬ 
ing task that sets up the buffer. How¬ 
ever, this can occur in the interrupt 
routines if the CPU is switched from 
protected mode to real mode between 
task time and interrupt time. 

If the PhysToVirt service is used, 
then the driver must call its companion 
service, UnPhysToVirt, before returning 
to the kernel or yielding control of the 
CPU in any other way. This service re¬ 
stores the LDT, GDT, and addressing 
mode to their original states. (Physical 
address translation also will be covered 
in more detail in part 2.) 

A DOS driver is not designed for 
multitasking, as DOS does not attempt 
to share the CPU among several appli¬ 
cations. A DOS driver typically initiates 
a read-or-write operation, then just sits 


Dbase* 


programming tools 

*Clipper, FoxBASE+, 
dBASE, Quicksilver 

The Ul Programmer 

Ul is the first professional code generator; we 
wrote Ul for programmers who want to automate 
their work but cannot use code that is ‘almost’ 
good enough. If your user interfaces include 
bounce-bar menus, pop-up help screens and 
the other features of today’s best programs, you 
will gain an order of magnitude in productivity 
with Ul. 

Ul is a second generation, programmable pro¬ 
duct — so your code comes out your way. 
Application specific edits, for instance, can be 
placed in the Ul ‘template’ which controls the 
generation. Edit the screen appearance until it 
‘looks and feels’ perfect. Everytime you generate 
code, your special logic is preserved. 

Speaking of editing the screen, Ul includes a 
powerful, 3-D screen editor, so you can draw 
pop-up help boxes over your pull-down menus, 
over your application. 

The Documentor 

To run Doc, you just tell it the name of the main¬ 
line routine and make sure your printer has a lot 
of paper! (Sure, you can have the output go to 
the screen or a file, too.) 

You can tailor your documentation to include any 
or all of; a table of contents, system tree diagram 
(main line Is the root), hierarchy (box diagram) 
charts for each module, action diagrams (modern 
style flow charts) for each PRG or procedure, 

DBF listings (structure, indexes, more), where 
used/updated listings for fields and all variables 
— by module and by line number within each 
module. 

Our written money-back satisfaction guarantee 
set a new standard when we began it in 1985. 
(Return rate to date: 9.6% and dropping!) No 
copy protection, royalties or other nonsense. 

Suggested retail: $295 each, (800) support 
included. At your dealer today. Call us for a very 
special offer on our latest release! (800) 233- 
3569 or, in NY, (212) 406-7026. 

liUM 

The Computer Aided Software 
Engineering Corporation 

233 Broadway, Suite 869, New York, NY 10279 
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SEIDL 
VERSION 
MANAGER 


Now SVM supports local area 

networks and tracks source 

revisions made by multiple 

users in both single-site and 
multi-site configurations. 

Plus... 

• Archive Database Tracks Source 
(and Binary) File Revisions 

• Audit Trail Reporting Provides 
Info on Project’s Development 

• Revision Branches Allow Mul¬ 
tiple Courses of Development 

• Revision Merging and Deleting 
Provide Flexibility in Archive 
Maintenance 

• User IDs, Privilege Settings & 
Passwords Help Resolve Access 
Conflicts and Maintain Project 
Integrity 

• Optional Text Compression 
Reduces Storage Requirements 

• Menu Driven Shell Makes SVM 
Easy to Use 

• Single-Site: $299.95* 

• 5-site LAN: $1000 (extendible) 



SEIDL 
MAKE 
UTILITY 


New program, called SMKgen, 
automatically constructs a 

dependency file by analyzing 
the files in a project. 

Plus... 

• Structured Language Used to 
Define Dependencies 

• Rich Command Set with Over 
20 Different Statements 

• Ability to Handle Nested Include 
Files and Library Dependencies 

• Performance & Functionality not 
Found in UNIX Make or Clones 

• SMK Only; $99.95* 

• SMKgen: Add $50.00 

CALL TODAY 

1-313-662-8086 

Visa/MC/COD Accepted 
Dealer Inquiries Invited 
♦Plus postage and Handling 

SEIDL COMPUTER ENGINEERING 

3106 Hilltop Dr., Ann Arbor, MI 48103 


DESIGNING DRIVERS 

there in a tight loop waiting for the 
device to finish. DOS also does not 
support asynchronous I/O. Because 
OS/2 supports both these features, 

OS/2 drivers must relinquish control of 
the CPU during read-and-write opera¬ 
tions. To relinquish control, the strat¬ 
egy routine checks whether the device 
is busy with another I/O operation. If 
the device is busy, the strategy routine 
places the request packet into a device 
queue via the device helper services. If 
the device is idle, the strategy routine 
issues the necessary programmed I/O 
commands to start the operation. Usu¬ 
ally the strategy routine also will start a 
watchdog timer that will generate an 
interrupt if the operation does not 
come to completion within a certain 
period of time. 

In either case, the strategy routine 
should then return to the kernel, leav¬ 
ing the compiletion flag (bit 8 of the 
status word) reset. The kernel then will 
block the thread until the driver-inter¬ 
rupt routine calls the device helper 
DevDone. If the strategy routine needs 
to perform additional work after the 
data transfer, it can suspend its own 
execution via the Block function until 
the interrupt routine reawakens it by 
invoking the Run function. 

When the device generates an in¬ 
terrupt, the driver’s interrupt routine 
checks whether all stages of the current 
data transfer operation are finished. If 
they are not finished, the driver initi¬ 
ates the next stage. Otherwise, it signals 
completion by calling DevDone or Run, 
as appropriate. Depending on the de¬ 
sign of the driver, the interrupt routine 
may also have to cancel the watchdog 
timer for the operation just completed. 
Each time the interrupt routine com¬ 
pletes an operation, it checks the de¬ 
vice queue for pending requests; if one 
is found, it initiates the next operation. 

If an error occurs during data 
transfer, the interrupt routine places 
the appropriate error code in the re¬ 
quest packet and sets the error flag 
before signaling completion. If the 
watchdog timer interrupt occurs, the 
timer interrupt routine issues the nec¬ 
essary PIO commands to clear the de¬ 
vice. Then it places an appropriate 
error indication in the request packet 
and calls DevDone or Run. 

This procedure does not seem to 
support asynchronous I/O, because the 
thread where the I/O request origi¬ 
nated is blocked from task time until 
interrupt time. Asynchronous I/O is ac¬ 
tually supported by the kernel and is 
transparent to the driver. When the 
kernel services the API DosReadAsynch 


or DosWriteAsynch call, it creates a 
new thread that calls the driver and 
waits for completion while the applica¬ 
tion thread continues its execution. 

I/O control (code lOH). Over time, 
lOCTL support in DOS has grown in a 
somewhat disorganized fashion as each 
version added ever more capabilities to 
device drivers. In OS/2, the lOCTL fea¬ 
ture has been reorganized into one 
driver command (versus three in DOS) 
that currently provides more than 100 
driver-specific services. OS/2 also has 
introduced design rules that perhaps 
will keep lOCTL from getting out of 
hand once again. (More will be given 
on these rules in part 2.) 

The most important consideration 
about the lOCTL request is that OS/2 
cannot provide the same level of driver 
support that it does for read-and-write 
requests. Because the operating system 
does not know whether a particular 
. lOCTL request requires data transfer, it 
does not lock any data buffers into 
physical memory or check the validity 
of addresses supplied by the calling 
routine. The device driver itself must 
take care of these matters. 

For a typical driver, most lOCTL 
requests are just bookkeeping opera¬ 
tions and do not require any compli¬ 
cated interaaion between the driver 
and the device. However, if significant 
amounts of data must be transferred 
(for example, to read a defective track 
table from a disk drive), then the 
lOCTL procedure must follow the same 
guidelines that reading and writing 
must observe—the driver must convert 
buffer addresses to the correct virtual 
type and must relinquish the CPU dur¬ 
ing I/O delays. Operation of the other 
driver functions is similar to DOS func¬ 
tions. (See table 3 for a list of device¬ 
driver operations.) 

Although device drivers for OS/2 
and DOS perform similar functions, 
three major differences distinguish 
OS/2 drivers: they must operate inter¬ 
changeably in either real or protected 
mode, they must allow efficient mul¬ 
titasking, and, because they cannot use 
BIOS, they must be programmed down 
to the hardware level. This makes the 
OS/2 drivers somewhat more complex 
than DOS drivers, but mastering them 
opens the door to a major method for 
the extension and the enhancement of 
this new operating system. Hiinmiiii^ 

David A Schmitt is president of Lattice, Inc., 
developers of the Lattice C. Compiler and 
now a subsidiary of SAS Institute. Mr. 

Schmitt also developed the Lattice C library 
and has recently been directing the adapta¬ 
tion of this library to OS/2. 
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USTINGl: DRIVERl.HDR 

. ilr*******'*:fc******************************************************* 

; Define the data segment and the driver header for 1 device 
. ***************************************************************** 

DATA SEGMENT 

WORD PUBLIC 'DAT 

4' 

LPTl DD 

•1 

Linkage 

DW 

8880H 

Device attribute bits... 



15 => character device 



11 => open/close support 



09-07 => driver type 1 (OS/2) 

DU 

OFFSET STRATEGY 

Offset to strategy routine 

DW 

-1 

Reserved 

DB 

'LPTl ' 

Device name 

DB 

8 DUP(O) 

Reserved 



End of device header 



Put any other driver data here 

DATA ENDS 


End of data segment 

. ************* 

It*************************************************** 

; Define the code segment 


I • it'kiticitifieitititieiticitititicicie'kieiricieieicifieiciciticititicic'k'k'kic'k'kitie'kie'k-k'kititieiticic-k'kieit'kicicicitit 

CODE SEGMENT 

WORD PUBLIC 'COD 


ASSUME 

CS:CODE,DS:DATA 


STRATEGY PROC FAR 

Start of strategy routine 

STRATEGY ENDP 


End of strategy routine 

CODE ENDS 


End of code segment 

LISTING!: DRIVER2.HDR 

. ***************************************************************** 

1 ; Define the data segment for 2-< 

Jevice driver 

. ***************************************************************** 

DATA SEGMENT 

WORD PUBLIC 'DAT/ 


LPTl DW 

OFFSET LPT2 

Linkage 

DU 

SEG LPT2 


DW 

8880H 

Device attribute bits 

DW 

OFFSET S_LPT1 

Strategy routine for device 1 

DW 

-1 

Reserved 

DB 

'LPTl ' 

Device name 

DW 

4 DUP(O) 

Reserved 


; This is the header for the second device 

. ***************************************************************** 

LPT2 DD 

-1 

Linkage 

DW 

8880H 

Device attribute bits 

DU 

OFFSET S_LPT2 

Strategy routine, device 2 

DW 

•1 

Reserved 

DB 

'LPT2 ' 

Device name 

DU 

4 DUP(O) 

Reserved 



End of headers 



Put any other driver data here 

DATA ENDS 


End of data segment 

. ***************************************************************** 

; Define the code segment for both devices 

. ***************************************************************** 

CODE SEGMENT 

WORD PUBLIC 'CODE 

; 1 

ASSUME 

CS:CODE,DS:DATA 


STRATEGY PROC FAR 

start of strategy routine 



Enter here for LPTl, 

S_LPT1: MOV 

AX,1 

set LPTl indicator 

JMP 

S_LPT 




Enter here for LPT2, 

S_LPT2: MOV 

AX,2 

set LPT2 indicator 



Fall into common 

S_LPT: : 


printer strategy routine 

STRATEGY ENDP 


End of strategy routine 

CODE ENDS 


End of code segment 


Introducii^ 
multi-chamid 
comraunications 
t)oards400% 
fester than 
Mliat you’re 
probably using 

now 



DIGIBOARD COM/Xi Series front-end processor. 
Intelligent multi-channel communications boards 
400% faster than the industry standard. 

Like our popular COM/X Series, they provide 
users of PC/XT/AT-compatible computers with four 
or eight individually addressable serial ports. But 
with the new COM/Xi series we’ve added: 

• an 80188 co-processor operating at 10 MHz 

• 256K of dual-ported RAM + 16KofROM,all 
accessible to user/ programmers for apphcation 
and security software development 

• a modular design that allows us to custom- 
tailor I/O to individual customer requirements. 
On-board intelligence means more speed for 

multi-user operating systems and multi-channel 
data collection and dissemination. 

And makes the new DIGIBOARD COM/Xi 
Series a more intelligent choice for you. 

Plugging you into Tomorrow. 

Call 1-800-344-4273. In Minnesota, (612) 922-8055. 
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Systems professionals gather to discuss their sunny future: 
desktops will dominate, standards will develop, connectivity 
will work. But, they ask, what do we do in the meantime? 

SUSAN HOLLY 


urry-up-and-wait emerged as the 
prevailing theme of PC Tech 
Joumars first Systems Forum: 
wait for PS/2s to find their niche; wait 
for OS/2; wait for a LAN standard; wait 
for SQL data managers; wait for the 
famous San Diego sun to come out. 

For IVi cloudy September days in 
the Southern California city that boasts 
permanent sunshine, more than 300 
panicipants debated the future of com¬ 


puting from the desktop perspective. 
Industry^ experts and systems profes¬ 
sionals sat on 10 panels built around 
the decisions regarding hot topics in 
the PC world today: hardware (PS/2s, 
IBM compatibles, Macs, 286, 386 . . . ); 
operating systems (OS/2, DOS, UNIX 
. . . ); development (conventional pro¬ 
gramming, AI . . . ); networks (will a 
single standard emerge?); and data 
management (is SQL the key?). 


While no one seemed to doubt 
that the desktop is the future, many 
expressed frustration over waiting for 
die future to arrive. “When will we 
have standards? What do we do in the 
meantime?” they asked. The answers 
were not always satisfactory: “You make 
do, you wait, but it will never be a per¬ 
fect (read standardized) world.” 

During the course of the 1987 Sys¬ 
tems Forum, participants offered these 




More than 300 participants converged on the Sheraton Harbor Island in San Diego to help solve a PC mystery: how to use the 
power of the desktop to accomplish the computing goals of your corporation. After 2 1/2 days of lively debate, Editorial Direc¬ 
tor Will Fastie announced that discussions could continue at the 1988 Systems Forum, already in the planning stages. 
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FORUM PERSPECTIVES: Hot topics generate lively debate at the first annual 
Systems Forum in San Diego. Clockwise from top left-. Panelists Anthony 
Schaller, Lynn Geissler, James Eddings, Michael Baker, and Danielle Barr 
deliver their expert opinions on developing applications in a multiuser/ 
multivendor environment. • PC Tech fowmaVs Will Fastie presides as mas¬ 
ter of ceremonies; Editor Julie Anderson looks on from her seat as a panel 
moderator. • Richard Bader (center) of Intel tells the audience during the 
PS/2 panel to “buy as much computer as you can afford”; he is surrounded 
by co-panelists Jill Henness of Wells Fargo Bank and Safi Qureshey of AST. 

• Alan Ashton (right) of WordPerfect Corporation talks with Dan Delph (left) 
of American Airlines and an unidentified participant following the “Implications 
of OS/2” panel. • Forum attendees enjoy themselves. • Esther Dyson, editor 
and publisher of Release 1.0, participates from her front-row seat. 
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SYSTEMS FORUM 



Top left: Network designer and implementor Mark Freund (second from right) 
holds court after declaring during one of the LAN panels that networks should be 
viewed as “Lego sets, where you can plug them together and redistribute the re¬ 
sources.” • Top right: Audience members listen attentively for clues to the mys¬ 
tery of how to integrate the desktop into the larger corporate computer world. 

• Bottom left: Keynote speaker Danielle Barr, vice president of corporate automa¬ 
tion planning for the Bank of New England, sets the scene by proclaiming the 
desktop an essential and integral part of the corporate environment. 



observations on the current “wait” state 
that computer professionals find them¬ 
selves in: 

On waiting for OS/2. “While eveiybody 
waits for OS/2 applications, somebody 
is going to make lots of money making 
real solutions to real problems.”— 
Doug Michels, vice-president of The 
Santa Cruz Operation (SCO). 

On waiting for a IAN standard. “We have 
people who need to be connected 
now. We can’t wait for OSI [Open Sys¬ 
tems Interconnection]. We need to grab 
on to whatever tools we have today.”— 
Jeffrey Schwartz, founder and president 
of Interconnect Data Systems. 

On waiting for SQL. “We are all waiting 
for the standards to solidify sufficiently 
. . . SQL will be a terrific boon to deal¬ 
ing with the distribution of data among 
different systems on different hardware, 
but every^one implements SQL in a 
slightly different way; it’s not going to 
be an ideal world like it is in buying 
stereos, where you can buy speakers 
one place and your amplifier some¬ 


where else and just plug them all to¬ 
gether and know it’s going to work.”— 
Christopher Turnbull, president of 
Zantlie Information, Inc. 

What most everyone did agree on 
was tliat the development of standards 
is paramount in this era of computing 
in which a variety of desktops running 
under a variety of operating systems 
connect to a variety of other micros, 
minis, and mainframes using a variety 
of different network protocols in order 
to use an even wider variety of applica¬ 
tions, which somehow must run on all 
these machines under all these circum¬ 
stances. Connectivity is unavoidable. 

“The age of stand-alone, self- 
managed computing is rapidly fading,” 
said Danielle Barr in her keynote ad¬ 
dress at the Systems Forum. Barr 
knows as well as anyone the compli¬ 
cated environments staring at systems 
integrators today. As vice president of 
corporate automation planning for the 
large, geographically dispersed Bank of 
New England, she faced the problem of 
tying together PCs with Wang, DEC, 
and IBM host systems. The solution was 
to use DOS-based machines as the plat¬ 
form connected with local area net¬ 
works (LANs). Across the entire corpo¬ 
ration there are 25 LANs and 450 con¬ 
nected PC nodes, with evety^one having 
access to the host via a Systems Net¬ 
work Architecture (SNA) gateway. 

The challenge today is integration, 
according to Barr. But, participants kept 
asking, what standards do we need in 
order to integrate? Do we need OS/2? 
When will all the pieces fit? 


“Sooner than a lot of people 
think,” according to Microsoft’s OS/2 
product manager, Mark Mackaman. The 
hardware exists, OS/2 Standard Edition 
version 1.0 will be delivered the first 
quarter of 1988, and shipping dates for 
1.1, which includes the Presentation 
Manager, will be announced by the end 
of this year, he said during the “Impli¬ 
cations of OS/2” panel. “OS/2 will 
dominate by the late 1980s.” 

These answers from Microsoft did 
not allay many fears, however. “The fog 
is certainly out there, and it’s pretty 
thick,” complained Christopher 
Broome, senior technical consultant 
from Arco Petroleum Products. He 
pointed out the “disappointing” ^Vz- 
year discrepancy between the introduc¬ 
tion of the AT and the availability of an 
operating system that can take full ad¬ 
vantage of its architecture. 

Many people disputed Mackaman’s 
claim that OS/2 would reach a domi¬ 
nant position before the end of this 
decade. Thomas O’Leary, director of 
MIS technolog\^ for North American 
Phillips, asserted that both Microsoft 
and IBM had underestimated the time 
users would need to migrate from one 
operating system to the other; it could 
take as much as a year, he said. Panel¬ 
ist Broome also doubted OS/2 could be 
dominant by late 1980s. “We have to be 
prepared to continue DOS support 
well into the 1990s,” he remarked. 

The consensus was, however, that 
whetlier OS/2 acceptance comes sooner 
or later, it will come. “OS/2 will be 
accepted as the principal operating sys- 
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tern in the business world, if roll-out 
goes smoothly,” Broome said. 

The key, everyone agrees, is appli¬ 
cation development, as Microsoft has 
clearly acknowledged from tlie begin¬ 
ning. In Mackaman’s words, “The driv¬ 
ing force to OS/2 will be new applica¬ 
tions. That’s when you make the transi¬ 
tion to OS/2, not before. ” 

WordPerfect President Alan Ashton 
echoed that the move should be made 
“when there exist applications that 
don’t exist today—and the users desire 
them. My advice to users is to wait; my 
advice to developers is to develop for 
OS/2.” WordPerfect Corporation will 
move quickly to get a version of its 
word processor up and running under 
OS/2, Ashton added. 

Compaq’s vice president of sys¬ 
tems engineering, Gary Stimac, called 
OS/2 an operating system for the devel¬ 
oper. “1 think a good software devel¬ 
oper will be able to come through. 
Then we will see if it’s worth it.” 

Mackaman was quick to emphasize 
that the warning to wait for applica¬ 
tions was for end users only. Develop¬ 
ers have a “green light to go with it,” 
he said, hopefully. 

The ultimate success of OS/2 will 
not mean the immediate death of DOS. 
According to Mackaman, Microsoft will 



Dennis Quinn of the Phoenix Group 
Incorporated, Farmington Hills, Michi¬ 
gan, tells the Mac panel that his tele¬ 
marketing group went with PC clones 
because of the wide choice of soft¬ 
ware. “What is Apple doing to make 
more things available?” he asked. 


continue to update DOS as needed, al¬ 
though “there won’t be a dramatic in¬ 
crease in features because application 
developers have told us, ‘don’t grow 
the size of DOS.’ ” 

For many users, DOS is still quite 
adequate. Ernst and Whinney, a Big 8 
accounting firm represented on the 
OS/2 panel by senior manager Alex 


Kask, has 6,000 computers, two-thirds 
of which are portable and three-fourths 
of which are 8088-based. “Our concern 
is getting the best out of the machines 
we already have,” Kask said. Most of 
Ernst and Whinney’s users are satisfied 
with their “old Compaq machines,” he 
explained, so if OS/2 does not increase 
speed or efficiency, then “we are look¬ 
ing at tlie emperor’s new clothes.” 

If OS/2 is still several months in 
the making, what are developers to do 
in the meantime? What are the alterna¬ 
tives? One suggestion was proffered by 
Gregory White, systems analyst for Boe¬ 
ing Petroleum Services, when he jok¬ 
ingly (or maybe not) asked Borland 
representative Daniel Kernan, “Borland 
always comes up with good, cheap an¬ 
swers; will we see Turbo OS/2?” 

Barring that possibility, other pop¬ 
ular solutions voiced during the “Alter¬ 
native Operating Systems” panel con¬ 
sisted of sticking with DOS—as Rod 
Roark of The Software Link pointed 
out, Microsoft is hedging its bets by 
“jumping up and saying ‘DOS is not 
dead’ ”—or turning to UNIX. 

UNIX as an alternative operating 
system uncovered strong opinions on 
both sides of the fence. “If an applica¬ 
tion does not require more than 640K 
and multitasking, I recommend DOS; 
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Otherwise, UNIX,” said Charles Hickey, 
president of Microport Systems, a de¬ 
veloper of UNIX systems. The advent of 
the 386 and high-resolution graphics 
will make PCs running UNIX a popular 
platform for (3AD/CAM, according to 
SCO’s Doug Michels. “UNIX is wide 
open.” OS/2, on the other hand, is not 
multiuser, is not portable across a wide 
variety of machines, is not widely avail¬ 
able in source code, and does not take 
advantage of the 386, Michels said. 

UNIX does all this, he pointed out. 

Esther Dyson, publisher and editor 
of tlie industr\^ newsletter Release 1.0, * 
cast die dissenting vote. “UNIX’s time 
has come and mostly gone. People 
don’t like IBM and Microsoft, but they 
like die idea of a single standard.” She 
explained that many developers will 
not consider UNIX, opting instead to 
standardize blindly on OS/2. “That’s 
reality,” Dyson said. 

PEACEFUL COEXISTENCE 

Another reality is the IBM hardware 
standard. Will PS/2s carry on that stan¬ 
dard? The Systems Forum jun^ was still 
out on this question, but indicated that 
PS/2s probably would coexist peaceably 
with other desktops. Jill Henness, man¬ 
ager of workstation support at Wells 
Fargo Bank, said PS/2 Models 50, 60, 
and 80 will find a place at Wells Fargo, 
“but are not the only show in town.” 

For James Nestor of Ernst and 
Whinney, the business reaction to the 
PS/2 is what counts: “Is it compatible? 
What about those crazy little diskettes? 
Do I have to learn DOS 3.3? Wait for 
OS/2? The Software Development Kit 
costs bow much? What will PS/2s buy 
us (performance, graphics, status, and 
possibly a future), and what will it cost 
us (hardware, software, media, training, 
and tech support)?” 

The true significance of the PS/2 
will not be felt until the other vendors 
shoot the return volley—in the form of 
PS/2 clones or upward compatibility, 
said Richard Bader of Intel’s Personal 
Computer Enhancement Operation. 

One of those other vendors, Compaq, 
is looking very^ closely at the PS/2s, 
Stimac said, and “if that’s what people 
absolutely want and demand, then we 
will make the appropriate business 
decisions to satisfy that segment of the 
marketplace. I do not believe that 
there’s aitything in [tlie PS/2] that the 
industry cannot respond to, legally as 
well as technology-wise.” 

Of all the PS/2 innovations, the 
Micro Channel bus has generated the 
most discussion in the computer indus¬ 
try, as was the case at the Systems 


Forum. Compaq’s Stimac was predicta¬ 
bly unimpressed by tlie new architec¬ 
ture, saying that the Micro Channel bus 
has no major advantage over the “clas¬ 
sic” bus. Bader said he was not con¬ 
vinced that “aityTliing that can be done 
on the Micro Channel cannot be done 
on the current technology.” 

When panel moderator Will Fastie 
asked how many believe in the Micro 
Channel and how many in the classic 
bus, the Systems Forum audience ap¬ 
peared to favor the classic version 
slightly. Many were undecided. Perhaps 
more telling, however, was his next 
question, “How many of you find the 
PS/2 compelling?” No hands went up. 

BLUE APPLES 

Of course, there is always the Apple 
alternative, wJiich merited its ver^- own 
panel at the Systems Forum. A substan¬ 
tial number of participants said they 
already used Macintoshes or were con¬ 
sidering buying them. J. B. Leep of 
Businessland recounted statistics that in 
a six-month period showed the Mac 
jumping from 2 to 10 percent of sales 
at Businessland; that figure is now get¬ 
ting close to 15 percent and some 
months reaches 20 percent, he said. 
“This is not a flash in the pan.” 

Apple’s group product manager for 
die Macintosh, Charles Oppenheimer, 
dared to explain to the IBM loyalists in 
the audience why the Mac is being ac¬ 
cepted on more corporate desks: en¬ 
hanced speed and performance, a bet¬ 
ter multitasking operating system 
(Finder), the introduction of HyperCard 
to organize large volumes of data, the 
ability to share data widi PCs, and an 
effective networking strategy. 

The quality and availability of soft¬ 
ware for the Apple machines have 
aided their growing acceptance by the 
business community, according to 
members of the Macintosh panel. In 
most areas, people generally agree that 
the quality of software for the Mac is 
high. As an example, Leep said he 
could not think of anyone in his com¬ 
pany who had tried Microsoft's Excel 
spreadsheet for the Mac and then re¬ 
turned to the dominant PC spreadsheet, 
Lotus 1-2-3. However, Jack Baumann of 
Hughes Aircraft countered that by say¬ 
ing when people in his company want 
a spreadsheet, they ask for 1-2-3 be¬ 
cause they have heard about it. “They 
haven’t heard about Excel,” he said. 

Leep pointed out that the only 
software areas where the Mac is lacking 
are communications and data manage¬ 
ment. “Of course, those are pretty big 
areas,” he acknowledged. 
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Three of the Macintosh panelists 
freely admitted to having Macs on their 
desks alongside their IBM or compati¬ 
ble machines. Peter Coffee, engineering 
specialist for the Aerospace Corpora¬ 
tion, has a Mac and an AT “and 
couldn’t live without either one.” His 
company has gone from no Apples to 
V\ 2 Lvmg several pockets of Macs—about 
5 percent of the total PC base—used 
for graphics, programming, and com¬ 
munications. Hughes Aircraft’s com¬ 
puter base is two-thirds PCs and one- 
third Macs, according to Baumann. “En¬ 
gineers really take to Apples,” he said. 
Another two-computer desk belongs to 
Dave Winer, founder and president of 
Living Videotext and owner of a Com¬ 
paq Deskpro 386 and a Mac 11. “They 
are very compatible in power and 
memory, but the Compaq has all the 
slots filled and the Mac has five empty. 
The infinity of the machine is what is 
most impressive about it.” 

The three men concluded, how¬ 
ever, that the Macs were doomed to an 
underling position in each of their 
companies because of the existing PC 
user base and because of reluctance 
from die executive offices. “Because 
our customers buy AT-class machines 
in volume, the Mac will never be our 
dominant machine,” Coffee said. 
Baumann pointed out that many execu¬ 
tives hesitate to buy a Mac because 
“Apple still has the image of a toy.” 

Or, as Daryl Plummer from the 
Florida governor’s office put it more 
succinctly, “Real men don’t use icons.” 

THEM ALTERNATIVE 

Plummer’s statement rang true in a 
later panel discussion of traditional ver¬ 
sus artificial-intelligence development 
environments. Asked how many of the 
audience had programmed in another 
icon-oriented environment, Microsoft 
Windows, less than a handful said yes. 
“That’s a little disappointing,” said Rob 
Dickerson of Microsoft, who sees Win¬ 
dows (and by implication. Presentation 
Manager) as the beginning of a revolu¬ 
tion in development environments. Fur- 
dier, while he expects no big changes 
in traditional tools, such as compilers, 
he does believe new categories of tools 
will become available, including proto¬ 
typers and program databases. The tra¬ 
ditional development environment is 
continually improving, he said. 

But Eugene Wang fired back, “If 
classic programming were effective, 

OS/2 would have been delivered by 
now.” Wang is vice president of mar¬ 
keting for Gold Hill Computers an AJ 
development tool specialist. 
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Artificial intelligence is available 
and effective on PCs right now, Wang 
argued. However, AI will not succeed 
as a stand-alone technology; it must be 
integrated into the traditional environ¬ 
ment, he declared. 

AI should be thought of not as a 
competitor to conventional program¬ 
ming, but as just another set of tools to 
choose from, panelists agreed. People 
should not be afraid of it, nor should 
they consider it magic. They should just 
use it to solve the correct problem. As 
Peter Gabel of Arity Corporation put it, 
“This panel is about using the appro¬ 
priate technology for different prob¬ 
lems.” He gave the example of an ac¬ 
counting system, which because of its 
structured nature can be handled quite 
nicely by conventional programming. 
However, if you want to get into the 
interpretation of a balance sheet, he 
said, “that’s exactly where AI technol¬ 
ogy starts to kick in to help.” 

Aerospace Corporation’s Coffee 
called AI “not so much a language or 
product as a perspective.” At Aero¬ 
space, AI gave the staff a new perspec¬ 
tive for looking at a problem. Coffee 
explained. “The problem is that people 
don’t know what they know.” AJ 
brought together the people who had 
to solve the problem with the people 
who had the problem, making them far 
more involved and committed to the 
process, he said. 

NETWORK FIREWORKS 

As is usually the case at gatherings of 
computer people today, networking is 
among the hottest of the hot topics 
and, therefore, stimulates the most 
heated debates. The Systems Forum 
was no exception as two networking 
heavyweights sparred over the develop¬ 
ment of a single standard during the 
panel on “Linking Unlike Machines.” 

Novell’s Craig Burton gave little 
credence to the notion of a standard¬ 
ized network. That the many types and 
varieties of computers will converge “is 
about as likely as everyone deciding 
they are going to drive the same type 
of vehicle to work,” he said. Likewise, 
he continued, the many network proto¬ 
cols already devised by different ven¬ 
dors are not likely to join up. “Connec¬ 
tivity standardization is so far in the fu¬ 
ture, I doubt we will see it,” Burton 
concluded. 

But users don’t want all of these 
protocols, 3Com’s Robert Metcalfe re¬ 
torted. “They want vendors to clean up 
their act.” The future, according to Met¬ 
calfe, will be the Open Systems Inter¬ 
connection (OSI) standard backed by 
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the International Standards Organiza¬ 
tion (ISO), “although it may be two or 
three years down the road.” 

Users want solid proof, however. 
“What evidence do we have .that ven¬ 
dor support of ISO is more than lip 
service?” asked Brent Ostlund, systems 
design engineer for the U.S. Air Force. 
“If only some companies support it, 
that’s not good enough.” 

Digital Equipment Corporation 
supports the ISO standard, said DEC’S 
Bill Stowe. So does 3Com, replied 
Metcalfe, and then added, “What else 
are you going to bet on?” 

Until (or unless) that standard be¬ 
comes reality, users must select the 
network protocol that best suits their 
needs. To make such a judgment, they 
must somehow measure performance, 
die topic of another Systems Forum 
panel, “Optimizing LAN Performance.” 

Performance is subjective, said 
Rick Watkins of the consulting firm. 
Micro Development. “How fast is fast? 
If nobody complains, it’s fast enough.” 

While he supports the underlying 
assumption that connectivity is good, 
Watkins warned against expecting too 
much. Networks do not necessarily re¬ 
sult in increased productivity, he said. 
LANs don’t make life better; they make 
life more complicated.” 


The direction the LAN should fol¬ 
low today is “to be woven into the cor¬ 
porate fabric,” said Mark Freund of In¬ 
terconnect Network Consulting Group. 

It should no longer be “a little piece of 
hardware tied to the mainframe.” In¬ 
stead, the mainframe should be seen as 
another resource on the network. 

SQL, WHEREFORE ART THOU? 

Compounding the network problem is 
the distributed database problem, 
which just about ever>^one seems to 
want, but no one has yet mastered. The 
problem, once again, is waiting for a 
standard to develop. Until a common 
database language such as Structured 
Quen^ Language (SQL) gains wide¬ 
spread acceptance. Systems Forum pan¬ 
elists agreed, data distribution over dif¬ 
ferent types of machines will be fraught 
with problems. 

Robert Byers of Ratliff Software 
Production and Richard Schwartz of 
Ansa Software both said they are pursu¬ 
ing SQL as the de facto standard. Dave 
Browning of WBS and Associates called 
SQL “a worthwhile effort” that still has 
lots of faults, but that will improve. 
Watkins of Micro Development was 
more hesitant. “Standards are often 
political. That’s why we shouldn’t push 
SQL too quickly.” 


“The main significance of SQL is 
not that it’s necessarily a common lan¬ 
guage, but as long as enough vendors 
of database management systems pro¬ 
vide certain common functionality via 
the SQL language, it is not unreason¬ 
able to build general-purpose connec¬ 
tivity software tliat permits an applica¬ 
tion running on a PC or workstation to 
communicate with these heterogenous 
SQL systems,” explained Umang Gupta, 
whose company, Gupta Technologies, 
develops distributed SQL software for 
PCs, minis, and mainframes. 

At this point, however, SQL-based 
applications are not able to handle a 
production database on a PC, according 
to some of the panelists. “I don’t see 
anything out there,” said Jon F. Nack- 
erud, vice president of technology' for 
Cullinet Software. “The machinery 
exists and some of the software exists, 
but they don’t exist together.” Robert 
Epstein, cofounder of Sybase, echoed 
this thought, “If you want to control a 
nuclear powerplant on a Compaq 386, 
the hardware is here.” What’s missing 
is the software, he said. 

“The message we seem to be get¬ 
ting,” as one audience member put it, 
“is if you want to build a production 
database, you need to do it on a main¬ 
frame.” For control and security rea- 
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sons, this may be the case right now, 
panelists said. Putting a production 
database on a PC network is the same 
as “every user having a power switch 
to the mainframe conveniently located 
on the desktop,” Epstein said. “Control 
has to be incorporated into the data¬ 
base.” Turnbull added that with a data¬ 
base on the mainframe, “you don’t 
worry about somebody coming in and 
walking away with data under their 
arm, as you do on micros.” 

The answer may be that main¬ 
frames and minicomputers will host 
the primary data, while desktops will 
provide user-interface views of that 
data, offered Roy Folk, executive vice 
president of Ashton-Tate. He said that 
big companies are not going to give up 
the security afforded by mainframes, 
and small companies are not going to 
give up their user interface. 

The desktop is important for user 
interface capabilities, Gupta pointed 
out, using the example of an airline 
seat reservation system. Today’s dumb 
terminals don’t have graphics or user 
interface capabilities, which is why air¬ 
line representatives cannot show you a 
picture of the layout of an airplane to 
give you the best seat available, Gupta 
explained. This brings up an economic 
issue, Turnbull said. “Are we all willing 
to pay more airfare to get the seat we 
want.^” Existing applications are not 
going to disappear, he said. “We are 
not going to rush out and throw away 
our mainframes.” 

“The answer is not always to raise 
airfares,” Dan Delph, senior systems 
analyst for American Airlines, countered 
from the audience. He indicated that 
the movement, indeed, is toward the 
micro world. “Like many mainframe¬ 
centric companies, we are involved in 
becoming micro-centric. Some of the 
pieces are there and some aren’t.” 

This view echoed back to the 
opening speech of the Systems Forum 
IVi days earlier when Danielle Barr 
called the desktop “the platform where 
we are going to be seeing the develop¬ 
ments in computing technology for the 
future.” As revealed through these 
many hours of discussion at the Sys¬ 
tems Forum, this future includes big¬ 
ger, better operating systems, improved 
development environments, enhanced 
connectivity with minicomputers and 
mainframes, and the promise of the 
distributed database. 

Carrying that message with them, 
300-plus participants left the Systems 
Forum, still waiting for this promising 
future; but at least the San Diego sun 
had finally come out. 1 Mim 

DECEMBER 1987 



Qnmatclied 


If you want 
unmatched 
performance an<^ 
portability, we % 
have it. The 
hottest fiie 
handler and 
report generate! 
on the market. 


The c-tree fiie handier offers 
unmatched file accessing speed. The 
r-tree report generator makes pro¬ 
ducing reports a snap. Both pack¬ 
ages offer unmatched portability. 
Thousands of programmers are 
using these packages in over 50 sys¬ 
tem environments: DOS, UNIX, 
XENIX, OS/2, MACINTOSH, VAX, 
TOWER and.YOURS. 

More for your money • complete 
C-source code • single and multi-user 
capability • no royalties • unlimited 
free technical support • port to all 
machines.for one price. 

c-tree features • fixed and variable 
length data records • record locking 
• variable length keys and k^ 
compression • overcomes OS file 
limit.and more. 

r-tree features • no printer spadng 
charts • change reports without 
recoding • unlimited control breaks, 
accumulators and virtual held calcu¬ 
lations • powerful search, select 
and sort capabilities over multiple 
files.saves days of coding. 

FairCom’s unmatched products will 
work for you. Order c-tree today for 
$395, r-tree for $295. When ordered 
together, r-tree is only $255. For 
VISA, MasterCard and C.O.D. orders 
call (314) 445-6833. For c-tree 
benchmark comparisons, write us at 
4006 West Broadway, Columbia, 

MO 65203. 


CIRCLE NO. 119 ON READER SERVICE CARD 


TM TM 

C-tree /r-tree 
By FairCom 

4006 W. Broadway Columbia. MO 65203 


UNIX Is trademark of AT&T, MACINTOSH Is trademark licensed to Apple Computer Company, 
VAX is trademark of DEC TOWER is trademark of NCR, XENIX Is trademark of Microsoft 







The right tools make your job easier 



Built-in full-screen ■ 
program editor. 


Faster, more efficient 
interpreter. Full superset 
of the Edinburgh Prolog 
standard featuring over 
200 predicates designed 
to meet your 
programming needs. 


Consult Debtt^ ;Systen Into Uincious Quit 


uritet Nmiber of rings (nax = 5#/Ctl-c to eni) 
readCC), : Tower;; of 

C=<5, ! 

airsor_typc(9,9), 

M)ce.iiiiiicw(AiB,$ Toners of Ha I 
csrreiitjiintoi(B)f ! 

foiesi ji 

riiiis(Ci6)< !j 

naloLlistCCJ^ |l 

iWProlog 


** (2? CALL^towers(9?,6) ? > 


■do_toMer(97»6). 

Hunber of rings (nax = 5, ctl-c to end): 5. 


BONUS: Full set of screen 
design predicates so you 
can include windows, 
menus, dialog boxes, and 
edit boxes like these in 
your applications. A unique 
message-passing architec¬ 
ture gives you complete 
control over the placement, 
color, and actions of the 
screen design elements. 


Interactive, multiple-window 
debugger. 


Introducing Arity/Prolog Version 5 
The right tool for software development 
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language extensions. The result is a fast, full-featured development environment designed to make your job easier. 


Speed — when it counts 

Arity/Prolog V5 sets new 
standards in Prolog benchmark 
speeds. Such as 15530 LIPS 
for Naive Reverse running on 
an 8 MHz Compaq Portable 
286™. But your programs 
rarely resemble simplistic 
benchmarks. That’s why Arity/ 
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programming tasks. While the performance of other Prologs 
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C, Pascal Language integration — not just 

interfaces 

You don’t have to give up 
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power of Arity/Prolog. All C 
data types and expressions are 
integrated into Arity/Prolog 
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Fortran, or assembly code with Arity/Prolog V5, or including the 
declarative programming tasks as part of your Prolog program. 
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; - pubI ic count_i t/2 :c( •_count_j f ( int. • i nt) ) . 

count_j t(Init.CountPtr);- 

count(init.Count) . 
compute(int=*Countptr, 

•Countptr:=count). 

count(100._) :-!.fa i I . 
count(X.Y):- 

inc(X,Y). 
count(X.Y):- 

count(X.Y) 
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development package, 
and Arity/SQL, an 
ANSI standard imple¬ 
mentation of the Struc¬ 
tured Query Language 
for use with the Prolog 
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products is closely integrated with Arity/Prolog V5, making it 
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Arity/Prolog V5 includes many 
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1 gigabyte, database partitioning 
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T he 80386 microprocessor has 

many tricks up its sleeve that ear¬ 
lier Intel processors such as the 
8088 and 80286 do not offer. Extra fea¬ 
tures include a new mode called virtual 
8086 mode (for running multiple si¬ 
multaneous real mode applications), 
paging (for defining virtual memory 
systems and for reassigning memory 
addresses anywhere in the address 
space), and switching in and out of real 
mode at will. Several programs are 
now available for 80386-based com¬ 
puters that take advantage of these ad¬ 
vanced processor features to provide 
handy utilities for DOS users. 

One category of 80386 program is 
the expanded memory manager, such 
as CEMM provided with the Compaq 
Deskpro 386, lEMM provided with the 
Intel InBoard 386, QEMM available sep¬ 
arately from Quarterdeck, and 386-to- 
the-Max from Qualitas, reviewed here. 
This type of program uses the 80386 
paging facility to emulate the Lotus- 


Intel-Microsoft (LIM) expanded memory 
specification. With any of these pro¬ 
grams, users do not need to purchase 
special hardware (such as an Intel 
Above Board) to use expanded mem¬ 
ory. Instead, the programs use the pag¬ 
ing facility of the 80386 to transform 
the extended memory (memory whose 
addresses are beyond 1MB) into the 
expanded memory. 

386-to-the-Max supports version 4.0 
of the expanded memory specification, 
providing all the new features of that 
specification, such as support for 32MB 
of expanded memory and features to 
make it easier for programs to execute 
out of expanded memory. The program 
is one of the' first 80386 expanded 
memory managers that currently sup¬ 
ports version 4.0 of the expanded 
memory specification. 

If expanded memory was all that 
386-to-the-Max provided, it would be a 
handy program for users of 80386- 
based computers, but it would hardly 
stand out among its big-name competi¬ 
tors. But the 386-to-the-Max program 
includes several other ingenious func¬ 
tions tliat make it outstanding and per¬ 
haps the handiest 80386 memory man¬ 
ager on the market. 

One extra feature that 386-to-the- 
Max provides is filling in unused mem¬ 
ory addresses in the first megabyte and 
making that memory available to DOS 
applications. There are three kinds of 
memory filling that can occur. 

First, in a system that does not 
contain a full complement of conven¬ 
tional memory, 386-to-the-Max trans¬ 
forms extended memory into conven¬ 
tional memory and fills in the ad¬ 
dresses up to the 640KB limit. This fea¬ 
ture is ideal for systems such as those 
diat use the Intel 386AT system board, 
which contains only 512KB of 32-bit 
memory but also supports 32-bit ex¬ 
tended memory cards. Instead of re¬ 
quiring users to add a slower, 16-bit 
memory card to fill up conventional 


memory, 386-to-the-Max can use the 
32-bit memory on the extended mem¬ 
ory card to supply the remaining 
128KB of conventional memory. 

This type of memory filling also is 
available with most other 80386 mem¬ 
ory managers, but 386-to-the-Max takes 
memory filling two steps farther. It fills 
in any unused memory addresses 
below the video RAM (which the docu¬ 
mentation calls low memory) and 
makes that memory available to DOS. 
Then it fills in unused memory ad¬ 
dresses above the video RAM (called 
high memory) and then makes that 
memory available for the loading of the 
memory-resident programs. 

The amount of low memory that 
386-to-the-Max can fill depends on the 
kind of video adapter in the system. 
Systems with IBM Enhanced Graphics 
Adapters (EGAs) that have a full 256KB 
on board will not gain any low mem¬ 
ory, because the EGA memory uses the 
addresses starting at 640KB. However, 
systems with monochrome adapters can 
gain 64KB of additional memory, and 
those with color/graphics adapters can 
gain 96KB. This memory is directly 
available to DOS for running programs. 
For example, in a system that has a 
monochrome adapter, invoking a 
CHKDSK command will reveal that 
704KB of memory are available. 

386-to-the-Max also fills in any 
unused memory above the video RAM. 
This high memory can be used by DOS 
applications when allocating additional 
memory and used to load memory-resi¬ 
dent programs. Allocating high memory 
to DOS applications is automatic; the 
memory is assigned when the applica¬ 
tion uses DOS function requests. Load¬ 
ing memory-resident programs into 
high memory requires an extra com¬ 
mand. Before invoking a memory-resi¬ 
dent program, the user must invoke 
the program 386MAX.COM with the 
LOADHIGH parameter. This keys 386- 
to-the-Max to start loading programs 
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into high memory. When ready to load 
programs into low memor)^ again, the 
user once more invokes 386MAX.COM, 
this time with the LOADLOW parame¬ 
ter. Because most memory-resident 
programs are invoked in the 
AUTOEXEC.BAT file, it is a simple mat¬ 
ter to edit that file and insert the ap¬ 
propriate calls to 386MAX.COM. 

The amount of high memory avail¬ 
able depends on options installed in 
the computer. A system with an EGA 
will gain 176KB of real-mode memor>^ 
(112KB if expanded memory^ is used). 
Because this memory is still in the first 
megabyte, the real-mode memory resi¬ 
dent programs can run, but they do 
not consume precious memon^ in the 
640KB conventional memon^ range. 

386-to-the-Max also provides 
remapping ROMs to faster RAM. This is 
ideal for systems that have fast, 32-bit 
RAM but whose EGA or BIOS ROMs 
are 8 or 16 bits wide. By copying the 
ROMs into RAM, the overall system per¬ 
formance can improve. 

Also, tying in with the program s 
philosophy of conserving conventional 
memor)^ 386-to-the-Max itself takes up 
less than 2KB of conventional memory. 
Other memory^ managers can take up 
as much as 64KB. That does not imply 


that \he 386-to-the-Max program is 
smaller than other memory managers; 
however, it places fewer than 2KB of 
itself in the conventional range, placing 
the remainder in other memoiy^ 

The latest version of 386-to-the- 
Max (version 1.91) provides several 
additional features that can improve 
system performance. Hardware inter¬ 
rupts, such as the timer and back¬ 
ground communications, are allowed 
during all EMS function calls as well as 
during extended-memory-block moves, 
such as those done by VDISK.SYS. An¬ 
other important performance feature 
lets users swap the memory starting 
address 0 with memory above 1MB. 
Although its effect on performance is 
not obvious, it works wonders on sys¬ 
tems that contain 80386 accelerator 
cards such as the Intel Inboard 386. On 
these systems, memoiy on the system 
board is usually slower, 16-bit memory, 
while the faster, 32-bit memory resides 
on the accelerator card. Unfortunately, 
the 16-bit memory takes up the low 
addresses where often-used code such 
as DOS resides, while the 32-bit mem¬ 
ory is relegated to higher addresses. 
386-to-the-Max improves performance 
on these systems by mapping the sys¬ 
tem board memory to the high end of 


extended memory^ and filling in the 
first 640KB with 32-bit memoiy^ that 
formerly started at 1MB. 

Memoty swapping provides tv.^o 
benefits. Not only does it put faster 
memoiy where it is used most often, 
but it also lets accelerator-card users 
make use of all their memoiy. Without 
386-to-the-Max, many users disable as 
much of their system-board memory as 
possible (usually eveiything but the 
first 256KB) and use 32-bit memoiy^ on 
the accelerator card for the rest of con¬ 
ventional memoiy^ With 386-to-the-Max, 
all system-board memory can remain 
enabled, and 386-to-the-Max will map it 
up to the high end of memoiy^ where 
it can be used if needed. 

The program also provides utility 
features to help set up the memory 
mapping in the most effective manner. 

By invoking 386MAX.COM with the 
TIMEMEM parameter, users see a table 
displaying the memoiy^ access times of 
all the memoiy^ in the system. The 
table includes the starting and ending 
addresses of all the distinct blocks of 
memory, the length of each block, the 
average memory^ access time for that 
block, and the ratio of that block’s ac¬ 
cess time to that of the fastest memoiy^ 
in the system. This table can show ex- 
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actly where fast and slow memon^ are 
located in the system. 

For additional help, 386MAX.COM 
can be invoked with the MAI^MEM pa¬ 
rameter to show for what the memory 
currently is being used. This option 
lists the names of the currently loaded 
programs, their starting addresses, end¬ 
ing addresses, and lengths. The infor¬ 
mation can show how the different 
types of memory are being used. It 
also can help users determine the 
order in which memory-resident pro¬ 
grams should be invoked to get opti¬ 
mum use from high memory. 

Finally, 386MAX.COM can be in¬ 
voked with the ROMSCAN option to list 
the addresses and length of the ROM 
in the system. Users can compare this 
display with the TIMEMEM display to 
make a determination of how fast the 
ROM in their systems is. 

386-to-the-Max operates as a device 
driver, so installing the program in¬ 
volves placing a DEVICE = 386MAX.SYS 
command in the CONFIG.SYS file. 

There are several options to control 
the amount of extended and expanded 
memor}^ the expanded memor^^ page 
frame address, the type of memory fill¬ 
ing that should occur, and which ROM 
addresses should be remapped. But, 
except for the expanded and extended 
memoi*)^ sizes, these options mainly are 
for those special circumstances when 
users wish to turn off one or more of 
the features. For most users, the default 
command sets up the program per¬ 
fectly, finding and filling unused mem¬ 
ory addresses, remapping ROM appro¬ 
priately, and assigning the remaining 
extended memory to the expanded 
memory without requiring the user to 
make any calculations. 

At the time of tliis article, Qualitas 
was shipping version 1.91 of 386-to- 
the-Max. This version contains all the 
features mentioned in this article, but 
the documentation consists of an ear¬ 
lier manual augmented with a README 
file. When the final manual is complete, 
Qualitas plans to update all registered 
customers with the up-to-date manual 
and the latest version of the software 
free of all charges. 

386-to-the-Max is a handy ex¬ 
panded memor)^ manager for 80386 
systems, with enough extra features to 
make it a cut above similar programs 
offered by better-known competitors. 

Its reasonable price, good performance, 
and simple installation make it an ex¬ 
tremely compelling program for any 
owner of an 80386-based PC. 

—STEVEN ARMBRUST 
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T he collection of hard-disk utility 
programs that make up HTEST/ 
HFORMAT is designed to provide 
a set of tools that (when they are used 
in conjunction with the DOS programs 
FDISK and FORMAT) help set up, opti¬ 
mize, and maintain hard disks and fa¬ 
cilitate recovery from some kinds of 
disk malfunction. However, thus far, 
the programs have been greeted only 
with partial success. 

HTEST, the disk testing program, 
performs either destructive (write/read) 
or nondestructive (read-only) testing. A 
variety of test parameters can be speci¬ 
fied by the user, including the pattern 
of head movement during the test, the 
number of test loops that were per¬ 
formed, and the region of the disk tliat 
was tested. If an individual sector does 
not pass tlie test, its sector number is 
returned along with an error code. 

Testing, which was carried out 
using earlier versions of this program, 
was time consuming; it took 45 min¬ 
utes to perform the fastest of the avail¬ 
able testing routines on a 20MB disk. 
However, the version that is reviewed 
here (version 1.7) runs much faster 
because the routines now by default 
test tracks three times instead of thirty- 
two times as done before. 

HOPTIMUM is a unique feature of 
this package. This program determines 
the optimum interleave factor for the 
hard-disk/ syvStem combination. HOP¬ 
TIMUM formats a small section of the 
disk at each of several interleave fac¬ 
tors—the default range is 1 through 16, 
but the user can change it—then deter¬ 
mines the time needed to read data 


from that section. The test can be per¬ 
formed on as small an area as one disk 
qdinder (a typical 20MB disk has 611 
cylinders); the location of this cylinder 
also can be specified to fall onto an 
empty area of the disk. 

The test takes a long time, almost 
10 minutes per interleave value tested; 
however, the results are quite instruc¬ 
tive. HOPTIMUM was run on a Seagate 
ST225 20MB disk running in a “turbo” 
IBM PC/XT clone (8-MHz clock speed), 
.and the results indicated that an inter¬ 
leave of 4 is best for the system tested. 
Unfortunately, the disk formatted with 
the dealer-recommended interleave of 
3 was used, the slowest value! Refor¬ 
matting the disk with an interleave of 4 
dramatically sped up disk reads. The 
load times for large programs, such as 
Microsoft’s WordPerfect and Lotus 1-2-3, 
indicated that there was a decrease of 
almost 50 percent. 

HFORMAT performs low-level for¬ 
matting and testing of hard disks. Vari¬ 
ous formatting parameters can be spec¬ 
ified, such as the interleave factor, the 
number of formatting attempts, and the 
beginning and ending cylinder and 
head numbers (to format selectively 
only a portion of the drive). In addi¬ 
tion, the maximum cylinder, head, and 
sector numbers can be specified, which 
theoretically would permit formatting 
and testing of disks not covered by 
BIOS parameters. However, to use a 
disk whose parameters are not covered 
by BIOS, the disk must be autocon- 
figured. Since the HFORMAT program 
does not support autoconfiguration, the 
flexibility available in specifying format¬ 
ting parameters is of limited use. 

" This HTEST/HFORMAT package 
includes both GETSEC, which reads 
from user-specified sections of the disk 
and puts the data into a DOS file, and 
PUTSEC, which performs the operation 
in reverse. A head-parking program is 
included in the package as well. 

Programs that take parameters can 
be run in either command line or 
menu mode. In menu mode, the user 
interface is poorly implemented. For 
example, in order to change only one 
parameter, the user must scroll 
through the entire parameter list. 

The documentation is contained in 
a small booklet and in a five-page 
READ.ME file on the distribution disk. 
Quality is spotty—some things are ex¬ 
plained well and some not at all. Given 
the complexity of hard disks and the 
dangers inherent in formatting and in 
destructive testing, a clearer and more 
complete manual is sorely needed. 
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HOPTIMUM certainly shines as the 
outstanding program of this package. 
This program has the ability to deter¬ 
mine quickly the optimum disk inter¬ 
leave, which can save hours of refor¬ 
matting and testing time. The other 
routines are sufficiently useful to make 
this package an attractive one both for 
the user who desires to test die perfor¬ 
mance of a particular system as well as 
for the integrator who is interested in 
matching the performance of various 
disks to various systems. 

—PETER AITKEN 
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W indows for Data (WED) and 
Windows for C (WFC) from 
Vermont Creative Software 
(VCS) are two products designed for 
programmers developing applications 
in C. WED is a system designed to sup¬ 
port the design, generation, and man¬ 
agement of data-entiy^ forms within 
screen windows. WFC enables the pro¬ 
grammer to create window-based inter¬ 
face screens by incorporating an inte¬ 
grated set of functions. 

Windows for Data. WED is a forms- 
oriented data-entry package built on 
top of WFC. WED includes tlie com¬ 
plete WFC package. Therefore, an ap¬ 
plication using WFD can access all the 
capabilities of WFC. 

WFD models the process of filling 
out a paper form. The application 
creates a window and displays an 
image of the form. The form may be 
larger than the window and can be 
scrolled horizontally and vertically. Cer¬ 


tain areas on the form are reserved for 
data entry. These fields are highlighted 
one at a time, and the operator enters 
the appropriate data. At the end of the 
form, the data are delivered. 

The application builds a form by 
calling WFD functions to specify text, 
reference a window, and define fields. 
Field characteristics such as location, 
prompt text, data format picture, and 
field type may be defined. The fields to 
be entered are marked by calling field 
definition functions. As each field is 
entered, it is validated against a field 
definition, and incorrect entries are 
flagged. At the end of form, all fields 
are translated from display format to 
internal program format and returned 
to the application. 

The form controls attributes for 
the fields, sets the rules for field mo¬ 
tion, and has a help text available. Most 
of the data-entiy^ modes can be set sep¬ 
arately for each form. 

The data-entty^ window may be any 
type of window supported by WFC, in¬ 
cluding pop-up and memory file. Once 
that a form is created, other functions 
are employed in order to add text or 
to create data-entry fields. 

Fields may contain any standard C 
language data type (string, integer, 
character, long integer, float) plus 
Boolean yes/no, time, date, decimal, 
and menu. Fields also may be designat¬ 
ed as protected (no data entryO, re¬ 
quired (must be entered), and invisible 
(for passwords) and be given a picture. 
Pictures can limit data entry^ to only 
certain characters, such as numeric, or 
provide protected characters witliin a 
field. For example, the picture for a 
telephone number might be “(999) 
999-9999.” When this field is displayed, 
the 0 and — characters will be dis¬ 
played on the screen but will not be 
passed to the application. 

WFD automatically provides a sys¬ 
tem validation function that verifies that 
the input to each field is correct for 
the field type and picture. In addition, 
the application may have a validation 
function for each field. For example, 
this function can validate data with a 
range check or a table lookup. These 
functions can use WFC’s pop-up win¬ 
dows to display error messages. 

Fields may have a subform or a 
menu attached to them so that, when 
tlie operator enters the field, the form 
or menu will appear. This is handy for 
the operator who wishes to make 
menus for multiple-choice fields. 

One other particularly useful fea¬ 
ture for writing commercial applica¬ 


tions is the scrollable subform. This is 
a simple way to do the classic invoice 
form, which has a fixed section at the 
top and bottom and a list of items in 
the middle, witli the same format for 
each line in the list. The list can be 
written as a scrollable subform longer 
tlian the section of screen containing it. 

WFD also extends the WFC help 
system. Both forms and fields can have 
help messages attached. One key is 
defined to display field help when it is 
first pressed and form help on the sec¬ 
ond. The help text may be either com¬ 
piled into the program or may be con¬ 
tained in a memory file. 

A form-design utility is packaged 
with WFD that helps produce the C 
code for forms (see figure 1). The ap¬ 
plication programmer prepares a form- 
definition file that contains the form 
text and field definitions as well as 
additional commands to specify^ other 
WFD options, if needed. The form- 
definition file is a standard ASCII file 
and can be prepared with almost any 
text editor. (WFD, however, does not 
include an editor.) The form-design 
utility acts as a compiler, reading the 
definition file and generating sections 
of C code to build the forms. These 
code fragments are tlien incorporated 
into the application. 

The code rowq in figure 1 sets the 
number of rows in the form, colq sets 
the column width. LNORMAL is the log¬ 
ical attribute for normal text. The field 
delimiters (carat, less than, and percent 
sign) both mark the .fields and deter¬ 
mine the field tyy^e. The string between 
them is the picture for the field. 

The problem with the approach 
taken by WFD forms designer is that 
delimiters used to specify field location 
and characteristics are not included in 
either the field length or tlie text. This 
makes it difficult to get everything 
placed accurately on the form, because 
die delimiters throw off the vertical 
alignment of fields, and their true loca¬ 
tion is not shown. 

This utility is the one real disap¬ 
pointment in an odierwise excellent 
package. Other form-handling packages 
provide interactive editors that allow 
for creation of a form by working with 
an exact screen image, complete with 
all attributes, borders, lines, text, and 
fields in their proper position. The de¬ 
sign utility is hardly easy to use, flexi¬ 
ble, or friendly. It is representative of 
the state of the PC screen- and form- 
design programs of several years ago, 
and it is easily outclassed by most 
modern design packages. 
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EXIM 

TOOLKITS 



ESSENTIAL BASIC 
PROGRAMMING TOOLS 


A must for all BASIC programmers who use 
Microsoft’s QuickBASIC or IBM’s PC BASIC com¬ 
pilers, our feature-rich, easy-to-use EXIM ToolKit 
provides dozens of useful routines unavailable in 
BASIC or any other single software library sold 
today! 

Here’s just some of what the EXIM ToolKit 
can do: 

With oiu* Screen Management module, you 
get features like four-way scrolling, windowing and 
data entry/display in screen forms. You can also 
write to screen many times faster than with BASIC 
and develop software to copy areas of the screen for 
cut and paste functions. 

The multi-user Data Base Management 
module lets multiple users access the same data 
files across a local area network and still maintain 
data integrity. Users can build, add and delete 
indexes; reformat files and much more. Now BASIC 
users can control data as never before. 

The Network Interface modules make it 
possible for BASIC programs to issue NETBIOS 
commands. 

BASIC limits you to 64K of RAM for strings. 
EXIM ToolKit’s Memory Manager lets you 
access up to 256K additional RAM for strings. 
And, we offer free technical support, 7 days a week. 

Order your EXIM ToolKit today. It’s only 
$99.95, ($199.95 with Network Interface Modules) 
plus $5.00 shipping and handling. (No licensing or 
royalties required.) If within 30 days, you are not 
completely satisfied with the EXIM ToolKit, 
return it to your dealer for a complete refund. 

The EXIM ToolKit is so comprehensive, 
we’re convinced it’s the only BASIC Software 
Library you’ll ever need. 


<3332™x°Xi> 

EXIM SERVICES OF IM.A. INC. 

P.O. Box 5417 
Clinton, New Jersey 08809 
(201) 735-7640 


CIRCLE NO. 127 ON READER SERVICE CARD 



If working with DOS was easy, 
you wouldn’t need TopDOS! 


Let’s face it: working with DOS can humble even the most 
advanced user. Which is why we created TopDOS. 

“As a program that offers to improve DOS, TopDOS is a marvel.’’ 

— InfoWorld 

TopDOS makes working with DOS simple by providing a 
RAM-resident full-featured text editor, enhanced 
command-line editing, on-line help for DOS commands, 
and a dynamic TREE command that instantly displays 
your hard disk directory structure and provides simple 
point-and-shoot commands to copy, delete, move, edit 
and execute files. 

“One way to make DOS better, if not the best, is a product called 
TopDOS. Its HISTORY command, which lets you replay previous DOS 
commands, is worth the price of admission alone .. 

— Business Software 

TopDOS makes working with DOS easy by adding UNIX- 
like features such as a HISTORY command, a MOVE 
command for moving files between directories, an ALIAS 
feature for creating custom DOS commands, and the fastest 
WHEREIS command ‘thereis’ for instantly locating files. 

“TopDOS is a well-designed, well-executed product. It comes with an 
excellent manual and quick-reference card, augmented by on-line help.’’ 

— PC Tech Journal 

TopDOS even makes working with DOS fun'with tricks 
like auto-command and filename completion, a transposi¬ 
tion command in case you type “coyp” instead of “copy”, 
keyboard macros, automatic screen blanking, EGA support 
in 43 line mode and much more. 

“This is a software package that you’ll soon wonder how you ever did 
without.’’ — The Los Angeles Times 

Before DOS gets the best of you, get the best of DOS, with 
TopDOS. Suggested retail price: $69.95. 

For the dealer nearest you, or to order by phone call 

(800) 654-7494 

(818) 376-1322 in CA. 

30-Day, Money-Back Guarantee. 

^FrontRunner 

DEVELOPMENT CORPORATION 

14656 Oxnard Street, Van Nuys, CA 91411 

TopDOS runs on any IBM PC/XT/AT or compatible with DOS 2.0 or later. 

Requires 40K. NOT Copy Protected. All orders add $3.00 shipping. CA residents add 
6.5% sales tax. Send $5.00 for demo disk. 

MS-DOS is a trademark of Microsoft. IBM is a registered trademark of 
International Business Machines. UNIX is a trademark of Bell Labs. TopDOS is a 
trademark of FrontRunner Development Corporation. 
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PRODUCT WATCH 


Windows for C. WFC is a basic window¬ 
ing system for C programs. It provides 
a set of functions to create and destroy 
windows, set their screen location, con¬ 
trol their contents and perform many 
other operations automatically, all com¬ 
pletely under control of tlie applica¬ 
tion. This is quite different from win¬ 
dowing in Microsoft Windows or IBM’s 
TopView, where these are nearly oper¬ 
ating systems in their own right and 
control the application as much as they 
are controlled by it. 

To use WFC, the programmer 
builds a data structure describing a 
window and calls a ftinction to open 
the window. This function can automat¬ 
ically save the previous contents of tlie 
screen area, clear the area to the 
proper colors, draw the window bor¬ 
der and label it. Once the window is 
open, it can be treated much like a 
standard I/O device. WFC provides pro¬ 
cedures to write text to the window, 
change colors, set the cursor position, 
and perform almost all operations that 
could be done to the screen itself. 
When the window is closed, WFC re¬ 
moves it and restores the previous con¬ 
tents of the area if desired. The usual 
“introductory” C program written for 
WFC is shown in figure 2. 


This program initializes the win¬ 
dowing system and defines a window 
beginning at line 10, column 30 and 
extending for 8 lines and 25 spaces, 
with a double-line border. Then, it 
makes the window visible to the user 
and writes the string “Hello world.” 

A WFC window may be pop-up or 
standard; a pop-up window saves the 
context of the screen area in which it 
is created and restores the area when 
the screen is closed, whereas a stan¬ 
dard window, simply ovei*writes the 
screen without saving it first. 

Each WFC window has a separate 
cursor that may be controlled by the 
application and that is automatically 
updated by writing. Procedures allow 
writing strings, with or without scroll¬ 
ing, centering, or justification. The ap¬ 
plication can scroll the window con¬ 
tents as well. One ftinction provides a 
full equivalent of printf within a win¬ 
dow. Window contents also may be 
read by the application. 

Window attributes are particularly 
well handled and may be specified ei¬ 
ther physically or logically. 

Physical attributes are the ones 
used by the video hardware (the PC 
video attribute bytes that determine tlie 
characteristics of the associated display 



^1 in Desktop 
nversion Systems! 
SCAN - DISK - TAPE 


Since 1982, Flagstaff Engineering has supplied thousands of conversion systems 
to customers in more than 50 countries worldwide. We manufacture and develop 
a vast array of specialized conversion products for the PC/XT/AT and the new PS/2. 
With our “SCANNING CONNECTION” systems you can scan images and text for use 
with your desktop publishing system and convert images to text using our OCR 
software. Our “DISKETTE CONNECTION” systems can read and write most SVz”, 
574” and 8” diskettes. We have developed over 100 programs to transfer word 
processing, typesetting and data files from thousands of computer systems. Our 
“TAPE CONNECTION” systems can read and write 1/2” 9-Track 800/1600/6250 
BPI magnetic tapes from mainframe computer systems. Our new FIFO tape 
controller card can transfer tape data at rates up to 400 Kb/sec. For information 
on our products or prices please call us today at (602) 779-3341. 


f FLAGSTAFF 1120 Kaibab Lane 
_ eslGINGFRING Flagstaff, AZ 86001 
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Example of code used in form design. 
The form-design utility acts as a com¬ 
piler, reading the definition file and 
generating C code to build the forms. 


characters). They provide full control 
over the available features but are dif¬ 
ferent for different types of display, 
such as IBM’s Professional Graphics 
Controller (PGC) and Enhanced Graph¬ 
ics Adapter (EGA). When physical attri¬ 
bute control is used, the application 
must determine what upe of hardware 
is used and react accordingly. 

Logical attributes are specified by 
function, such as normal text, high¬ 
lighted text, or error messages. When 
the program is run, WFC determines 
the display hardware and converts the 
logical attributes (such as error mes¬ 
sages) to physical ones (such as high¬ 
lighted characters). This lets a program 
operate unchanged on monochrome, 
on die IBM Color Graphics Adapter, or 
on the EGA video cards. 

The application can modify the 
logical to physical attribute mapping, 
thus customizing WFC to work on a 
variety of video equipment. Both kinds 
of attributes, though, are handled by 
WFC functions as attributes of the win¬ 
dow, not of the text, making it impossi¬ 
ble to set the attribute on individual 
words within a window. 

Another useful high-level feature 
in WFC is the memory file, which 
stores text that can be written or read 
by the application. WFC can move a 
memoty^ file to or from disk, and the 
contents can be displayed by attaching 
an open window to the memory^ file, 
either at a location specified by the 
application or the window can be 
moved through the file using the cur¬ 
sor keys. Space for memory files is al¬ 
located and deallocated, using the C 
memory-allocation functions. 

Memory^ files that are wider or 
longer than the window size may be 
scrolled horizontally and vertically. VCS 
provides the source for the scroll func- 
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FIGURE 2: introductory C 


#include <wfc.h> 

^include <wfc_glob.h> 

mafnO 

i 

WINDOW wn; 
init_wfc(); 

defs_wn (&wn, 10, 30, 8, 25, BDR_DLNP); 
set_wn (&wn); 

v_st ("Hello, world\n", &wn); 
return (0); 

> 


The introductory program was writ¬ 
ten for Windows for C. The program 
initializes the windowing system and 
defines a window with a border. 


tion, so the programmer can expand it 
to suit the application. 

Memory files are the basis of 
WFC’s menu system. The application 
builds an image of the menu in a 
memory file and opens a window for 
it. The menu procedure controls mo¬ 
tion and selection and returns an index 
of the selected item. An item may be 
selected by putting a cursor bar on the 
item and pressing RETURN or by typing 
the item’s initial letter. Since menus are 
memory files, they can be larger than 
die window containing them. 

It should be noted that WFC win¬ 
dows into files operate only on files 
that have been read entirely into 
memory—disk files cannot be manipu¬ 
lated directly within windows. 

Memory files are also used for 
WFC’s very simple help facility. When 
the user asks for help, WFC opens a 
memory file, reads the help text into it, 
opens a pop-up window, and attaches 
die memory file to the window. Once 
die window is open, the operator can 
scroll through the help file. When the 
operator exits help, closing the window 
restores the screen contents. 

As is appropriate to a complex sys¬ 
tem, WFC incorporates several debug¬ 
ging aids. The simplest is that the WFC 
header files include full function proto¬ 
types. This allows C compilers, which 
support function prototyping, to check 
function calls for correct number and 
kind of arguments. This will catch most 
simple errors in C. Each WFC function 
incorporates its own error checking 
and returns an error code. In addition, 
the error code is stored in a global 
variable used by all functions. 

The application also may install a 
global error handler. This function will 
be called whenever any WFC function 
registers an error. It might not indicate 


the specific source of the error but is 
active for all functions. The handler 
could substitute for checking the error 
code on every WFC function. 

Unlike the global error handler, 
which is always available, two other 
debugging aids are only enabled on 
request. Error traceback causes WFC to 
keep a log of function calls. When an 
error is registered, WFC will pop up 
two windows, the first giving a log of 
function calls up to the point of the 
error, and the second giving the path 
of function call from the main program 
to the point of the error. 

Memory-integrity checking is a 
debugging aid that operates as the ap¬ 
plication runs. When enabled, critical 
WFC data structures are verified fre¬ 
quently by using checksum or check¬ 
ing known tags. Verification failure 
probably means memory was overwrit¬ 
ten by an incorrect pointer reference. 
This tool gives an error traceback for 
tlie function that discovered the error 
and a dump of the region affected. 

These tools are enabled only on 
request because they can cause a sig¬ 
nificant increase in program size or 
run time. When these features are not 
enabled, the debugging system takes 
almost no overhead. 


WFC will work with either Top- 
View or Windows as a “well-behaved” 
application. When a WFC application 
starts up, it checks to see if it is run¬ 
ning stand-alone or under Windows. 
Stand-alone applications write directly 
to video memory for speed, whereas 
applications running under Windows or 
TopView will use the interfaces re¬ 
quired by these environments. WFC 
applications may execute within an MS 
or a TV window, but they will not 
make use of all the features of those 
systems; for example, the resizing fea¬ 
ture is not supported. 

WFC does not support a mouse 
directly; however, it can work with 
mouse drivers that generate keyboard 
characters. The documentation includes 
examples of how to use WFC with the 
Microsoft Mouse as well as the PC 
Mouse. 

In addition to the MS-DOS ver¬ 
sions, WFC is available for Unix, Xenix, 
and VAXA/MS. All versions are very sim¬ 
ilar, and, with a little care, applications 
can be written so that the same source 
runs in all environments. 

The WFD and WFC package arrives 
in two 8.5-by-ll loose-leaf binders and 
four disks with only a minimum of in¬ 
stallation instructions. 


Now COBOL Programmers Can Do Formatted 
Screens Quickly and Easily - with SCREENIO. 

SCREENIO is the Screen Manager for Realia"" COBOL. 

SCREENIO is a high-performance, COBOL-specific screen manager for the Personal Computer and compatibles. It’s power¬ 
ful, offers an impressive array of features, yet is easy to use. SCREENIO was written by experienced COBOL professionals 
and represents a truly COBOL approach to' screen management on the PC. 

Design and Revise Screens Painlessly With Our Panel Editor* 

Use our interactive Panel Editor Facility to design your screcn^^jth a What-You-Sec-ls-WhafiV6u-GeV;^pproach. You can 
easily modify and experiment with screen layouts. Type titles and descriptive information on the Screen, draw lines and 
boxes using the cursor movement keys, and paint the cplors'^ybu vyant using the cursor keys Or block functions. Use all 
256 color combinations on your screens. 

Programming for SCREENIO is Easy. 

You can display your screen and accept data with as few ftS'two statements} a CQPY punelnumc in your WORKING-STORAGE 
SECTION, and a CALL SCREENIO statemerit in the' PROCEDURE DIVISION. SCREENIO is linked with your applica¬ 
tion just as any other COBOL subroutine would be. 

Yes, we’ve always done windows. SCREENIO .supports ^t Masklt Automatic Error Detection and Editing, High Speed 
Video, Hot-Fields, Key Redefinition, Foreign Language Capability, Custom Tabbing Order, Color Control at Runtime, PC 
Speaker Control, and much, much more. A BMS Mapset Import is available. Most programmers are ama:ed at how easy 
it IS to build flashy applications using SCRFENIQ and COBOL. 

Our Support is Outstanding. 

We provide superb telephone support. Upgrades are distributed to licensed users automatically for the first year. There are 
no Runtime Fees - the code you develop is yours to distribute freely. 

Send You a Free Demonstration Diskette. 

This limited version of our Panel Editor shows how you design panels. Because it’s written with COBOL and 
it also shows the kind of features and performance you can expect in your applications. 

SCREENIO 2.1 is only $400 plus shipping. Save $100 - order SCREENIO and Realia C< 
us. We also offer packages with Kedit, a great programming editor. Ask about our other 
programming tools, too. 

Not satisfied with FORMS""? Ask about SCREENIO for Micro Focus'"'COBOL. 


INI O l\/l 

Northern Computing Consultants 

RO. Box 020897 • Juneau, Alaska 9980^^1^^ 

(907) 780-6464 • TELEX 510 601 4951 (Norcom 
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PRODUCT WATCH 


The package addresses experi¬ 
enced C programmers, and it shows. 
The documentation is clear but not so 
detailed. Each binder is about one-third 
narrative, one-third example code and 
listings of the provided header files, 
and one-third function definitions in a 
format that will be uncomfortably fa¬ 
miliar to anyone who has ever seen a 
Unix manual. This is reference mate¬ 
rial, not a tutorial. Little basic informa¬ 
tion is provided, the bias clearly is to¬ 
ward experienced users. 

The organization of the manual 
diminishes its readability. All the exam¬ 
ples and tables are grouped in one sec¬ 
tion rather than located with their asso¬ 
ciated text; thus the reader has flip 
back and forth in the manual to follow 
what is going on. 

In all, the documentation probably 
is adequate for the experienced pro¬ 
grammers targeted by WFC/WFD. It is 
usable, and products with worse docu¬ 
mentation are on the market. 

VCS provides technical support via 
telephone and via BIX, the computer 
conferencing system operated by Byte 
magazine. Support is not charged sepa¬ 
rately, but VCS does not have an 800 
number. The support people were 
knowledgeable and promptly able to 


answer questions put to them. Full 
source for WFD and WFC is available at 
extra cost. The company is to be com¬ 
mended for its openness. 

Although WFD and WFC may not 
be redistributed, applications built with 
them and containing their library^ func¬ 
tions may be redistributed witliout roy¬ 
alties or fees. VCS also licenses these 
two products for use in constructing 
other programmer tools without royal¬ 
ties, so long as the tool constructed 
does not compete with them. 

WFD and WFC together are a 
strong but not a perfect combination. 
Current versions of these products do 
have several limitations. 

WFC is not quite a full virtual win¬ 
dow system. An application can have 
pop-up windows that overlap older 
windows, and the screen contents are 
correctly restored when the pop-up 
window is removed. However, the ap¬ 
plication must not perform any opera¬ 
tions on the lower windows when they 
are obscured because functions do not 
always operate correctly on obscured 
windows, and neither WFD nor WFC 
give warning when this happens. 

The WFD and WFC memory files 
work well, but they are limited to 
memory. Although forms and menus 


may be larger than die window con¬ 
taining diem, they also must reside in 
the available memory. As a conse¬ 
quence, there is a practical limit im¬ 
posed on the size of the application 
menu structures, and field-processing 
applications such as database browsing 
therefore cannot be implemented. 

The approach taken by WFD of 
integrating generated form code, menu 
text, and help screen text into the ap¬ 
plication program is not so flexible as 
the more modern approach of 
parameterizing this information into 
data files that may be modified widi lit¬ 
tle or no impact on the application 
logic. Such an approach would facilitate 
multilingual applications. 

The forms that are used by WFD 
are built by using the function calls 
that are written into die application, 
with the form-design utility generating 
the C code. That makes the content 
and text of the form part of the pro¬ 
gram. This is a nuisance in some appli¬ 
cations, especially ones in which help 
screens, menus, and forms must be 
translated into several languages. 

This obstacle can be worked 
around. For instance, the application 
designer will need to program the 
management of the screen image data. 


Announcing 
WKS LIBRARY I 


The Lotus “Wrap-Around” for C Programs 


Now you can write and read Lotus worksheets 
directly from a C program! 

WKS LIBRARY lets you: 

• avoid time-consuming file translation steps 

• control the execution of 1-2-3 from inside your application 

• use Lotus as a data entry screen in your C program 

• generate “live” financial statements with formulas for totals 

Feature this: 

• reads and writes .WKS, .WKl and .WRl worksheets 

• writes integers, floats, strings, formulas, macros and dates 
using wprintfO 

• reads using wscanfQ, converting column contents to C 
variables according to format specs 

• has low-level functions for manipulating individual cells 

• provides Lotus control functions such as: 

formats, column widths, initial cursor position, range 
names, cell protection 

• supports Lattice, Microsoft & Turbo compilers for DOS, plus 
most UNIX environments 

Source Code provided No Royalties on executable programs 

Only $89 M order today! 

Toll-free 
(800) 367-9882 


(includes free 
800-line support) 


Tenon Software, Inc. 

1980 - 112th NE, #250, Bellevue, WA 98004 
(206) 453-1914 (in Washington state) 
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. TAPENET 

licrb-to-Mainframe 




CONNECTIONS. 





In today’s information 
age, sharing data 
between your mainframe and PC 
is an essential link. Innovative Data 
Technology’s 1/2-inch, 9-track tape 
subsystems feature the new “LEO” intelligent 
tape controller for the IBM-PC/XT/AT and 
compatibles including the new 386 PC’s. These allow 
users to write and read 7 or 9 track, industry standard tapes 
in densities of 200/556/800/1600/6250 bpi with either ASCII or 
EBCDIC codes compatible with most mini’s and mainframes. IDT 
offers a complete DOS software package of user friendly window 
software utilities with help screens that will enable you to move your 
mainframe data to your PC. Included are: file transfer utilities for both 
IBAA labeled or unlabeled tapes, format and dump utilities, 
and a comprehensive backup/restore utility. IDT also has software 
support for XENIX and PICK operating systems. 

IDT manufactures magnetic 
tape drives and controllers 
offering a single vendor 
solution for your data 
interchange requirements. 

For more information, 
contact us today. 


5340 Eastgate AAall • San Diego, CA 92121 
(619) 587-0555 • TWX: (910) 335-1610 
Regional Offices; 

Eastern: (609) 596-4538 
Wfes/ern; (714) 968-8082 

*.DOS/XENIX/PICK/IBM are registered trademarks of Microsoft/PICK/IBM respectively. 
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rather than have WFD and WFC per¬ 
form this role. The current version of 
WFCAJCTD has functions to move win¬ 
dow images to and from disk, so the 
programmer can include different win¬ 
dows for different languages. This 
method is not so clean as keeping the 
form contents in a separate data file, 
however, and it constitutes a lot more 
work for the programmer. 

It is hard for the application pro¬ 
gram to manage help text that is too 
large to bring into memory in one 
chunk. The problem, again, is the 
memory-resident memory files. When a 
form is activated, all the help text for 
all the fields must be in memory, re¬ 
gardless of whether it will be used. 

The alternative is for the programmer 
to prepare a series of help files and 
write code to swap them explicitly into 
memory as called. WFD is better at this 
task than WFC, but it still requires that 
all of the help text be kept in memory, 
unless the application program man¬ 
ages the swapping of help files be¬ 
tween the disk and memory. 

Finally, WFD and WFC make up a 
very large package. This occupies 40 to 
60KB in the application program, plus 
memory dynamically allocated for 
forms, text, and memory files. For 
Microsoft C, the libraries provided total 
700KB, and the header files total over 
100KB, which increases compile and 
link times noticeably but not unaccept¬ 
ably. The many functions and large 
header files may generate symbol ta¬ 
bles that are too large for the Microsoft 
CodeView debugger to handle. This is a 
CodeView problem rather than WFC’s, 
and solutions to it exist; however, it 
remains a question to be considered 
for large applications. 

Since both the forms package and 
the basic window system were written 
by the same company, they are unusu¬ 
ally well integrated. 

Although the package has a num¬ 
ber of definite limitations, many of 
them can be avoided or corrected by 
the applications developer if this is ab¬ 
solutely necessary. According to VCS, 
some of these shortcomings will be 
overcome in future versions. 

The Windows for Data and Win¬ 
dows for C package from VCS is one of 
the first and among the most powerful 
of packages for controlling windows 
applications. Although this is not a 
package for novices, it is, nonetheless, 
invaluable to the professional who is 
willing to devote time to learning it. 

—PAUL SCHAUBLE and 
RICK COOK I "inmim SI 


easyflow 

An on-screen flowchart processor that knows about flowcharts - not Just 
Al another “screen draw" program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 
^ Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

► Fast: Written in assembly language for speed. 

^ Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? £4S/fr.0Mr automatically breaks the chart up & prints it in page size pieces. 
^ Standard: Ail standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don’t take our word for it. PC Magazine* says “f/rsyFiow lives 
up to its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even compiex flowcharts". 

^ Mouse: Optional but fully supported. 

► It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

► It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

^ It works: We are contractually prevented from mentioning the name of the "big 
eight” accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow. 

^ Rush delivery: Order by noon today (eastern time) and we’ll have it to you by 
courier tomorrow**. Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

► Documented: 100 page manual plus over 150 screens of context sensitive help. 

EASYFLOwmtks on IBM PC’s, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CG/VECSA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $ 149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 

* March 10, 1987 issue, page 278. 

** Rush orders are shipped by Purolator Courier and normally arrive the next business day to most locations. 

Remote destinations take longer. 


Mallroom 
ser'ids to 
central files 
by 9am 


File found? 


Central files’* 
complete 
y "Lost Order" 
\ form 


Unit n 


Log Complaint 


In addition to logging 
the complaint* the search 
unit copies the complaint 
for managers as uell* 


The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited 

PO Box 1093-N 

Thousand Island Park, NY 13692 


Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext 48 
Telefax(G3): (613) 544-9632 
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Hard Locks 
for Soft Parts. 


18011-A MITCHELL SOUTH 
(714) 261-0228 TELEX: 386078 


IRVINE. CA 92714 USA 
FAX: (714) 261-0260 


Key Sentinel Family Features. 

Prohibits unauthorized use of software d No need 
for copy protection □ Unlimited backup copies ° 
Virtually unbreakable d Pocketsize key ° Trans- 
parent op)eration ° Transportable 


At Rainbow Technologies, we think protecting 
software developers’ investments is very serious 
business. That’s why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 


Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 


Take a look. 


Software 

Sentinel. 


TECHNOLOGIES 


O Runs under EXDS and Xenix, 
on IBM PC/XT/AT and 
compatibles 
O Algorithm technique 
(Never a fixed response) 

O Serial or parallel port version 
O Minimal implementation effort 
O Higher level language 
interfaces included 
O 100 times faster than fixed- 
response devices (1ms) 


RANBOW 


O Higher level language 
interfaces included 
O Runs under DOS on 

PC/XT/AT and compatibles 
O Parallel port version only 


Call For Software Sentinel 
Evaluation Kit Pricing. 

Inti. Distributors Wanted 


Software 

Sentinel-C. 


O For developers who w’ant to 
customia or protect multiple 
packages with one device 
O 126 bytes of non-volatile 
memory' that is programmed 
before shipment of software 
O We supply a unique 
programming adapter for 
programming the unit 


Software 

Sentinel-W. 


O Designed for workstations, 
supermicros and minicomputers 
O Serial port only (modem-type) 
O Algorithm technique 
O We provide detailed interface 
specifications: Developer 
creates a port driver 
O Interface requirements: 25 pin 
DB25P or DB25S; 
RS232/RS422/RS423 
O Only signals used: DTR & RTS 
from computer; signal ground; 
DSR or optional DCD from 
Software Sentinel-W or external 
device. TXD, RXD, CTTS, RI 
passed through. 


MODULAR 

for 8086 family machines 


The first PC Modula-2 to offer 
the speed, flexibility, and power 
demanded by professional 
programmers. 


• Compiles 5K lines / minute on PC/AT 

• Runs Sieve faster than Microsoft C V4.0 

FLEXIBILITY 

• Generates Microsoft standard objects 

• Supports 6 memory models + mixed model 

• Interfaces directly to other DOS languages 
(you don’t have to throw 

out your C code!) 


POWER 


• Full Modula-2 language 
+ Array and record constants 
+ Substrings and sub-arrays 
+ Tailorable procedure calling 


PLUS 


OS/2 and Microsoft 
Windows compatible 


NOW 


The generated code is compatible with OS/2 
and Microsoft Windows. Runtime libraries 
will be available soon. 




Forest Road 


iiMC Wilton, New Hampshire 03086 
SOFTWARE (603) 654-2525 


Compiler, editor and DOS 
runtime library objects only: 
Above plus source debug, 
make utility, and runtime 
library sources: 


SI 95 
$345 


Add $5 shipping and handling in North America, $15 for over¬ 
seas orders. VISA and MasterCard accepted. 
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RICHARD L. SCHWARTZ and ROBERT E. SHOSTAK 


EXPERT CONSULTANT: Applied AI 

AI Search Techniques 

Hewistic search techniques can solve problems in a 
variety’ of applications—from planning bike routes to 
playing board games to powering expert systeim. 


T he modeling of human problem¬ 
solving is one of the oldest and 
most interesting areas of AI re¬ 
search. Most of the effort researchers 
have applied to this area has been fo¬ 
cused on a particular set of techniques 
known as heuristic search. The word 
"heuristic” derives from a Greek word 
meaning “senang to discov^er.” It refers 
to a hunch, trick, or rule of thumb that 
usually works, but is by no means 
guaranteed to do so. The problem of 
searching for a goal within a large 
space of possibilities underlies a broad 
range of problem-solving applications, 
from planning robot movements to 
board game strategy. Heuristic search 
techniques also can be applied to per¬ 
forming AI searches. 

Almost any kind of human 
jDroblem-solving endeavor you can 
tliink of can be cast as a search prob¬ 
lem, from solving crosswords to choos¬ 
ing your next date. In a sense, even 
creating art can be viewed as a search 
problem. Theoretically, an artist could 
produce a portrait by programming a 
computer to generate eveiy^ possible 
scene on a color graphics display. He 
would need only press a function key 
when a good-enough likeness of his 
subject came up. In AI parlance, this 
technique of generating all possible al¬ 
ternatives and selecting the first satis- 
facton^ one found is known as the Brit¬ 
ish Museum procedure. The name 
facetiously refers to an imaginary tour 
that visits all of the exhibits in this vast 
museum. While this simple approach is 
quite viable for small problems, such 
as choosing from a menu of ice cream 
flavors, it is clearly unsatisfactoiy for 
larger ones. For example, the artist at 
his graphics console would need to be 
satisfied with extremely abstract por¬ 
traits, to say the least. 

The way humans and machines 
actually go about solving search prob¬ 
lems of any size involves tw^o key 
steps— ordering the search so that the 


most likely alternatives are explored 
first, and then pruning away alterna¬ 
tives that either can be rejected out of 
hand or seem so unlikely to bring suc¬ 
cess that they might as well be re¬ 
jected. Of course, the trick is to figure 
out how to identify likely and unlikely 
alternatives. In most cases, the best one 
can do is to use heuristic search meth¬ 
ods, as described below. 

CHOOSING THE BEST PATH 

As an example of heuristic search, sup¬ 
pose we wished to find the shortest 
bicycle route from city A to city Z on 
the network shown in figure 1. The cit¬ 
ies shown on the network are referred 
to as nodes, while the roads connecting 
them are called edges. Each edge is 
labelled with a distance, or cost. 

The most straightforward way of 
finding the shortest route is simply to 
trace all possible paths from A to Z, 
and compute the distances for each by 
summing the costs along each path. If 
we programmed a computer to do the 
tracing for us, we would need to use 
some kind of bookkeeping method to 
keep from looping around in cycles 
(such as the path A-B-E-F-C-A). These 
cycles can be eliminated by converting 
the net into a tree, as shown in figure 


2. The tree is obtained by tracing each 
path from A until it either reaches the 
goal or revisits a previously traced 
node. Node A is said to be the root of 
the tree. The terminal nodes at the bot¬ 
tom of the tree are called leaves. 

If the network is of any size, or. if 
we want to minimize the time needed 
to find a good route, it may be imprac¬ 
tical to trace out the entire search tree. 
Instead, we might be satisfied to ex¬ 
plore only those paths that are likely to 
result in short routes, at the sacrifice of 
a guarantee that we necessarily will 
find the absolute shortest. One simple 
strateg)^ for this approach, called hill 
climbing, entails tracing out a single 
path from the root, picking the edge 
labeled with the smallest distance at 
each branch point. If we come to a 
dead end before reaching the goal 
node, Z, we backtrack to the last node 
visited and pick the next best edge. If 
we have exhausted all the edges from 
that node, we backtrack to the previous 
node, and so on. Eventually we must 
arrive at the goal node. Figure 3 shows 
the evolution of the path found using 
hill climbing in our example. The 
number at the bottom of each partial 
path gives the cumulative cost of the 
path. Hill climbing is an instance of a 
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EXPERT CONSULTANT: APPLIED AI 


FIGURE 1 '. Bike-tour Map 



The map shows all possible routes 
from city A to city Z, and the dis¬ 
tances between cities in the network. 


depth-first search, so called because the 
nodes at deeper levels of the tree are 
explored before those at the same level 
as the current node. 

Note that the path picked by the 
hill-climbing approach is far from the 
shortest (in fact, it is the longest!), be¬ 
cause the cheapest-edge heuristic myo¬ 
pically forces choices that turn out to 
be poor in the long run. This penny¬ 
wise, pound-foolish effect, called the 
foothill problem, is characteristic of hill 
climbing and other depth-first ap¬ 
proaches. (Of course, bicyclists take a 
dim view of hill-climbing in any case.) 

The foothill problem can be 
avoided using a breadth-first approach, 
known as hranch-and-hoimd. The basic 
idea is to work simultaneously on sev¬ 
eral partial paths from the root, keep¬ 
ing track of the cumulative cost along 
each. At each step, the partial path that 
currently has the least cost is extended 
one more level in the tree. Eventually, 
the goal node will be reached along 
some path, completing that path. At this 
point, the search continues, but only 
along partial paths that are less costly 
than the best complete path found so 
far. When such partial paths are ex¬ 
hausted, the search terminates. The 
best complete path found is guaranteed 
to be the optimal one. 

Figure 4 shows the application of 
branch-and-bound search to our route¬ 
planning example. Note that the funda¬ 
mental principle is quite simple: there 
is never any need to explore a partial 
path that is already more costly than 
some complete path. 

Other Applications. The branch-and- 
bound principle provides a useful 
means of pruning the search tree in 


FIGURE 2: Search Tree for Bike-tour Problem 



A search tree is created by tracing each path from A to the goal node, Z, or until 
a node is revisited. The tree prevents cycling over the same path. 


FIGURE 3: Hill-climbing Solution to Bike-tour Problem 



The hill-climbing approach, a depth-first strategy, makes choices based on the 
lowest cost, but it can lead to the most costly route in the long run. 
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CLEAR 


DELETE 


ENTER 


SPACE 


DATA ENTRY NETWORK 


Featuring • Standard RS-232 Serial Asynchronous ASCII Communications 

• 48 Character LCD Display (2 Lines of 24 Each) 

• 24 Key Membrane Keyboard with embossed graphics 

• Ten key numeric array plus 8 programmable function keys 

• Optional RS-422 multidrop protocol mode 

• Keyboard selectable SET-UP features-baud rates, parity, etc. 
•Size (5.625"W x 6.9"D x 1.75"H). Weight 1.25 lbs. 

• 5 X 7 Dot Matrix font with underline cursor 

• Displays 96 Character ASCII Set (upper and lower case) 

• Optional Bar Code Wand (shown) 


CQJPUTffPiVlSf.iNc 

302 N. Winchester • Olathe. KS 66062 • (800)255-3739 • TELEX 705337 


9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT AND... 


For information interchange, backup and archival storage 
AK Systems offers a 9-track, IBM format-compatible 
Vz magnetic tape subsystem for the IBM PC, featuring: 


IBM format 1600/3200 and 800 cpi. 
Software for PC-DOS, MS-DOS. XENIX. 


Also for AT&T, DEC, VAX, 
VME, S-100, RS-232, 

IEEE 488. 


AKSystems 


# formerly IBEX Mainstreamer 


20741 Manila St. 
Chatsworth, CA 91311 
(818) 709-8100 
TWX: 910-493-2071 


Write, phone or TWX for information. 
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CraphiO "" VTEK 


can plot your 
clata in 
publication 
quality 

FroanHl tubogruk 


DEC™ VT100/VT52 
and Tektronix™ 
4010/4014/4105 
Terminal Emulator 

•20 smart user-defined keys 
•text scroll back buffer 
•hardware 132 columns 
•Kermitand XMODEM 
•up to 800x600 screen resolution I 
on EGAs ^ 

•zoom, pan, window plots 
•"hot kef \o DOS 
•enhanced keyboard support 
•ANSII extensions to VT100 for 
multi-color text 
•scrolling VT100 window on 
graphics screen 

$150. Site and source code 
licenses available 
MOST HARDWARE IS 
SUPPORTED 


ID Mil D/N •unnancua Keyooara suppon 

on your IBM PC ‘ANSH extensions to vrioo for 

•linear, log, polar, contour plots multi-color text 

•bar charts. Smith charts •scrolling VT100 window on 

•3D curves, 3D surfaces graphics screen 

•6 curve types, 8 markers $150. Site and source code 

licenses available 

•4096x3120 resolution baz-no-t 11 Aor^iA#Ar^r- irs 

•zoom, pan, window plots MOST HARDWARE IS 

•high resolution printer and plotter SUPPORTED 

dumps in color «^«TM 

Over 150 C and Assembler 13 m I 

routines for full control f 

$395 with source code Our new binary editor for program- 

¥orpersond use only 

Sclmnflflc Endmavarm CarparaHan 


Route 4, Box 79 Kingston, TN 37763 (615) 376-4146 


Create 68K Embedded 
Systems On ATs 

Oregon Software Brings VAX and VME 
Pascal-2 Cross-Development Tools 
To MS-DOS Workstations 


Get All Your Tools In One Package 


Compiler 

■ 68000, 68020, and 68881 instruction sets 

■ ROMable code 

Assembler-Linker 
Concurrent Program Support 
Stand-Alone Library 
Source Management 


OREGON lip SOFTWARE 

800-367-2202 

6915 SW Macadam Avenue, Portland, Oregon 97219 U.S.A. 
503-245-2202 FAX 503-245-8449 TWX 910-464-4779 


CIRCLE NO. 205 ON READER SERVICE CARD I CIRCLE NO. 107 ON READER SERVICE CARD 
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EXPERT CONSULTANT: APPLIED AI 



The Advanced 
Programmer's Editor 
That Doesn't Waste Your Time 


For DOS, Micropoit 
UNIX, or... 


OS/2 

Protected Mode 



• Fast, EMACS-style commands—completely reconfigurable 

• Run other programs without stopping Epsilon—concurrently! 

• C Language support—fix errors while your compiler runs 

• Powerful extension language • Great on-line help system 

• Multiple windows, files • Regular Expression search 

• Unlimited file size, line length • Supports large displays 

• 30 day money-back guarantee • Not copy protected 


Only $195 

LLjaanu 

Software Ltd. 

5740 Darlington Road 
Pittsburgh, PA 15217 for IBM PC/XT/AT's or compatibles 


Call 

(412) 421-5911 


many different contexts, including non- 
AI ones such as integer linear program¬ 
ming. Among the better known applica¬ 
tions is analyzing search trees for two- 
player games, such as chess. Here, the 
edges at even depths of the tree repre¬ 
sent moves by one of the players, 
while edges at odd depths represent 
moves by the other player. A modifica¬ 
tion of the branch-and-boLind principle 
called alpha-beta priming is used to 
search for a best move. 

Another application for heuristics 
is in expert systems, which draw infer¬ 
ences and reach conclusions from in¬ 
formation that is either stored inter¬ 
nally or in a data base or entered inter¬ 
actively by a user. Search strategies are 
of paramount importance in the infer¬ 
ence engine of expert systems. The 
engine must pick its way through a 
large number of facts to solve a prob¬ 
lem. The more efficient the search, the 
faster the answer will be returned. The 
expert system heuristically applies 
hunches or rules of thumb to search 
for the best solution. I '"1111 fel 


Richard L Schwartz, Pb.D., and Robert E. 
Shostak, Pb.D., are vice presidents of devel¬ 
opment and cofounders of Ansa Software. 
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NEED IT FAST? 
WANT TO KNOW MORE? 
DON’T HAVE TIME TO 
SHOP AROUND? 


INTRODUCING... 


I f you’re like most system pro¬ 
fessionals you’re up-to-date 
about the products in the PC 
marketplace. You’re aware of 
brand and model differences, are 
informed about connectivity and 
compatibiUty problems, and you 
shop for competitive prices and 
fast service. 

You’re also probably among the 
many PC TECH JOURNAL readers 
who purchase by mail. That’s 
why we’re starting THE MART— 
PC TECH JOURNAL’S First Class 
Mail-Order Section. 

Starting this month, and every 
month hereafter, you’ll find the 
products you’re looking for 
advertised in THE MART—and 
you’ll benefit from the fast 
service and helpful support that 
identifies PC TECH JOURNAL 
advertisers. 

If you’re ready for First Class 
service, you’re ready for THE 
MART. 





AST ADVANTAGE W/128K.$365 

VID0 7VEGAEGA .$425 

GENOA SPECTRUM.$295 

FORTE PJ.$875 

INTERNAL HARD DISKS FOR THE ^T 
SEAGATE USED BY IBM 

PRIAM 40 MB.$1195 

PRIAM 60 MB.$1395 

RODIME20 MB.$595 

RODIME32 MB.$695 

CORE 20 MB ’F”.$1195 

CORE 30 MB F'.$1395 

CORE 40 MB.$1795 

CORE 56 MB.$2595 

CORE 7 2 MR _ ?k22Q^ 


viD 

le reflects quantity purchaj 


SEAGA 

seag; 

seag; 


LASER 
128 Af 


|uir 

unde 


HOT" NEUJPRODUd 


^ AMERICA’S ★ 
LOWEST PRICES 
ARE EVEN LOWER NOW!!! 


(25 HS) 


UNIock ALBUM 

$ 49.95 


‘A” 


■Plot’s enha 
Itor softwar 
■ornpatiblBS 


LOTUS 1-2-3"“ (i.A. 1.A-. 2.0) 

dBASE lir“ (1.0, 1.1. 1.2 & PLUS) 

FRAMEWORK"” (i.o, i.i. ii) 
SYSTAT"” (1.3 & 2.0) 
SPOTLIGHT"” (1.0 4 1.1) 
GRAPHWRITER"” (4.3 4 4.3i) 
REALIA COBOL"” ( 1 . 2 , 2 . 0 ) 


^B^HT. 

B F. HT. 

BF.HT • (25 MS) 


IBM XT 256K 1 Dr. 20 MB 
IBM XT 256K/1 Dr. 30 MB 
IBM AT :^2K/20 MB 
IBM AT 512K/30 MB 
Compaq Desk Pro-1 128K/1 Dr 
Compaq Portable 256K'2 Dr. 
AST 6 PAK w-384 K/Advantage 
MCI MSC W/384K 
(25 MS) Samsung/PGS Max 12 
Princeton HX 12/E 


2250 

2299 

3895 

3995 

1699 

1650 

259/369 

175 

109/169 

435/535 


Hercules Color Card/Monochrome graphic 150/299 


Hayes 1200B w/SW 
US Robotics Courier 2400 


SPECIALS 


in MR H;^ffl niQk 


bEC \/T-100/VT-52. a RetrogI 
|0. a Tektronix 4010/4014 ol 
I Tektronix 4027. Over 12,0(1 
Ijrrently in use world-wide atl 
■rations, educational facilities.! 
Ind independent consulting 1 

lore information call toll free! 


Wfilgh 


gPEPH INTRODDCING 


I Perfe^ 
Drive Subsyste 

DRIVE PEI 

j Configuration 


4CaSTI2' 


Complete 

Forecasting 

System 


Dr 'MTR 


Stfl: 


l-AT SPEE[ 


For marketing, planning, financial 
and forecasting professionals: 
i Fasy to use menus with on-screen help 
facilities 

■ Most ofien used forecasting methods 
i Popular spreadsheei interfaces 

■ Outstanding color graphics 

■ Fast RAM-based program 
i I horouglily tested and numerically 


IB for AT 
ISA MC AMEX COD PO 


389 

479 

559 

895 

775 

379 

360/499 

539 

575/675 


Ifhe industry's recognized leader in High Performance Sp€ 
live performed extensive research and developed unmatc: 

1 field. Our products offer the COMPLETE solution. 

IxCELX -Switch from five frequencies including the stand 
|l2HMz. Uses reliable frequency synthesis to allow compote; : 
■with oil IBM ATs including the TYPE 2 and Model 239 .... 
IMII-Spec Ciystals-The famous Ariel cyrstols. Choose from! 
116-17-18-19-20-21-22-23-24 MHz. 

■ FAST 80286-10-Micro-processor for 20-24 MHz speeds . 

■ FAST RAM-For System Board 128K 120 8c lOO NS. 


I F.xponential smoothi 
I Siep-\cise and robusi 
capabilities 
I Macro language for 
applications 
I Full documentation 


Only; S35() Demo H 

4CaST/2X: includes a f; 
version of the Census’.X 
Only: S595 Demo C 

Both versions run on 




“Top Sellers Series” 
UNIock DISK “NO. 101” 


$ 14 . 95 / 


LOTUS 1-2-3" 

(I.A. I.A*. 2.0) 

"Top Seller Series” 
UNIocks individual 
best selling programs 
at a special low price! 
























































UNLEASH YOUR 80386! 


Your 80386-based PC runs at least 
twice as fast as your old AT. This is good, 
but not great. The products described 
below will unleash the true potential of 
your 80386, giving you 4 to 16 times the 
power of your old AT. These new Micro- 
Way products include a family of 80386 
native code compilers and the m W1167 
numeric coprocessor. 

Examples of the increases in capacity 
and performance include: 

• Programs compiled with MicroWay 


NDP Fortran-386 execute 2 to 8 times 
faster than those compiled with existing 
16-bit Fbrtrans. NDP Fortran-386 can 
also address up to 4 gigabytes of 
memory instead of the standard 640 
kbytes. MicroWay’s NDP compilers 
and the programs they generate run on 
MS-DOS or Unix V. 

• NDP Fbrtran-386 generates code for 
the.80287, 80387 or MicroWay’s 
mW1167. The mW1167 has a floating 
point throughput exceeding 2.5 mega¬ 


flops, which is 4 to 5 times the through¬ 
put of an 80387 and is comparable to 
the speed achieved by the VAX 8600. 

Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 
617 - 746-7341 



MicroWay" 

80386 Support 


MicroWay 80386 Compilers MicroWay Numerics 


80386 Multi-User Solutions 


NDP Fortran-386 and NDP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287,80387 and mW1167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix f77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro¬ 
grams written with Microsoft C or Fortran and 
R/M Fortran. 

The compilers are presently available in two 
formats: Micropcrt Unix 5.3 or MS-DOS as ex¬ 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Fortran-386 generates 32-bit code which 
executes 3 to 8 times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entitles, the use of 
Inline 32-blt arithmetic Instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

An example of the benefit of excellent code is a 
32-bit matrix multiply. In this benchmark an NDP 
Fbrtran-386 program is run against the same 
program compiled with a 16-blt Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-blt code executing on an IBM PC. 


NDP FORTRAN-386^^.$595 

NDP C-386'^.$595 


The mW1167^"' is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs into a-121 pin “Weitek” socket 
that is actually a super set of the 80387. This soc¬ 
ket is available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000 and MicroWay Number Smasher 
386 (Jan. ’88). It combines the 64-blt Weitek 
1163/64 floating point multiplier/adder with a 
Weitek/Intel designed “glue chip”. The 
mW1167^*' runs at 3.6 MegaWhetstones (com¬ 
piled with NDP Fortran-386) which is a factor of 
16 faster than an AT and 3 to 5 times faster than 
an 80387. $1495 

Monoputer^*' - The INMOS T800-20 Trans¬ 
puter is a 32-bit computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro¬ 
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 
without the NDP) and includes 2 megabytes of 
processor memory. Four or more Transputers 
can be easily linked together to form a Quad- 
puter. A single T800 is comparable in speed with 
an mW1167-equipped 80386. The compilers to 
drive one or more Monoputers include Occam, 


C, Fortran, Pascal and Prolog. 

Monoputer T414-20^ .$1495 

Monoputer T800-20^ .$1995 

Biputer^*' T800/T414^.$4995 

Quadputer^*' 7414-20^.$6995 

^ Includes Occam ^ includes TDS 

80287 ACCELERATORS 

287Turbo-10.$450 

287Turbo-12.$550 

287TurboRus-12.$629 


AT8^'' - This intelligent serial controller is designed 
to handle 8 users (16 with two boards) in a Xenix 
or Unix environment with as little as 3% degrada¬ 
tion in speed. It has been tested and approved by 
Compaq, Intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 
systems.$1299 

MicroPort Unix 5.3 is a port of the new Unix 5.3 
to the 80386. MicroWay NDP-386 compilers 
currently run on this version of UNIX. 

MicroPort Unix 5.3.from $399 

PC-MOS-386^*' Is an 80386 operating environ 
ment that turns an AT with an AT8 into an MS- 
DOS multi-user system. The system makes it 
possible to run applications such as Lotus 1 -2-3 
on terminals. The operating system also has a 
Phar Lap compatibility mode that runs programs 
developed with the Phar Lap versions of Micro- 
Way’s compilers. from $199 

Phar Lap'*' created the first tools that make it 
possible to develop 80386 applications which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These Include an 80386 
mon'itor/loader that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tools are required for the MS- 
DOS version of the MicroWay NDP Compilers. 


Phar Lap Tools.$399 

MATH COPROCESSORS 

80387-16 16 MHz.$495 

80287-10 10 MHz.$349 

80287-8 8 MHz.$259 

80287-6 6 MHz.$179 

8087-2 8 MHz.$154 

8087 5 MHz.$99 


Micro 

INay 


_ The World Leader in PC Numerics 

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 

























Programmer's Paradise Gives You Superb Selection, 
Personal Service and Unbeatable Priceslf^ 

Welcome to Paradise. The microcomputer software source that caters to your programming need^ 
Discover the Many Advantages of Paradise... 

• Lowest price guaranteed ® Huge inventory, immediate shipment • Special orders 

• Latest versions ® Knowledgeable sales staff • 30-day money-back guarantee 

Over 500 brand-name products in stock—if you don’t see it, call! 


We’ll Match Any Nationally Advertised Price. 


LIST 

386 SOFTWARE 

ADVANTAGE 386 C 895 

ADVANTAGE 386 PASCAL 895 

MICROPORT SYSTEM 
V/386 (COMPLETE) SPECIAL 799 

MICROSOFT WINDOWS/386 195 

PHARLAP 386IASM/LINK 495 

PHARLAP 386 DEBUG 195 

SCO XENIX SYS V 386 (COMPLETE) 1495 
VM/386 SPECIAL 195 


ARTIFICIAL INTELLIGENCE 
ARITY STANDARD PROLOG 
GOLDEN COMMON LISP 
MICROSOFT LISP 
PC SCHEME 
SMALLTALK V 
TURBO PROLOG 
TURBO PROLOG TOOLBOX 


799 

799 

679 

125 

419 

155 

1195 

119 


LIST OURS 

LATTICE C SPECIAL PRICE 500 CALL 

MICROSOFT C 450 269 

QUICKC CALL-REBATE OFFER 99 


250 

95 

99 

100 

100 


ASSEMBLERS/LINKERS 
ADVANTAGE DISASM. SPECIAL 295 
ADVANTAGE LINK 395 

ASMLIB 149 

EZ_ASM 70 

MSMASM CALL-REBATE OFFER 150 
PASM86 195 

PLINK86PLUS 495 

RELMS CROSS ASSEMBLERS CALL 
UNIWARE CROSS ASSEMBLERS CALL 
VISIBLE COMPUTER 80286 100 


95 CALL 
495 CALL 


155 

85 

85 

65 

65 


TURBO C 

CINTERPRETERS 
C-TERP 
INSTANT C 
RUN/C 

RUN/C PROFESSIONAL 

C LIBRARIES 
RASir r 

C ASYNCH MANAGER 
C-FOOD SMORGASBORD 
W/SOURCE CODE 


65 

65 


249 

359 

125 

65 

95 

109 

275 

CALL 

CALL 

89 


219 

369 

79 

155 


129 

135 

95 

179 

279 

99 

119 

249 

119 

189 

69 

125 

125 

135 

209 

149 

249 

895 


BASIC 


DB/LIB 

99 

89 

FLASH-UP 

89 

79 

MACH 2 

75 

59 

MS QUICKBASIC 



CALL-REBATE OFFER 99 

65 

QUICKPAK 

69 

59 

TRUE BASIC 

100 

69 

TURBO BASIC 

100 

65 

DATABASE TOOLBOX 

100 

65 

EDITOR TOOLBOX 

100 

65 

TELECOM TOOLBOX 

100 

65 

XENIX/UNIX PRODUCTS 

MICROPORT & SCO 

CALL 

CALL 

ADVANTAGE C+-h 

695 

CALL 

BTRIEVE 

595 

455 

C-TERP 

498 

379 

INFORMIX ESQL/C 

749 

CALL 

INFORMIX 4GL 

1500 

CALL 

INFORMIX SQL 

995 

CALL 

KORN SHELL 

125 

115 

MICROSOFT LANGUAGES 

CALL 

CALL 

PANEL 

625 

535 

PANEL PLUS 

795 

675 

REALTOOLS 

149 

89 

RM/COBOL 

1250 

949 

RM/FORTRAN 

750 

549 

SCO MULTIVIEW (286) 

395 

319 

SCO MULTIVIEW (386) 

495 

399 


C+ + 

ADVANTAGE C+4 
PFORCE- + + 

C COMPILERS 

C86PLUS 

HIGHC 


495 

395 


479 

209 


497 375 

595 CALL 


100 

298 

495 

120 

250 


175 
175 
150 

_ 300 

C/PAC (PFORCE, PRE-C) SPECIAL 495 
C TOOLS PLUS/5.0 NEW 129 

C UTILITY LIBRARY 185 

C-XPERT 295 

ESSENTIAL COMMUNICATIONS 185 
COMMUNICATIONS PLUS 250 

GREENLEAFC SAMPLER SPECIAL 95 
GREENLEAF COMM LIBRARY 185 

GREENLEAF FUNCTIONS 185 

MULTI-C 149 

PFORCE 395 

RESIDENT C W/SOURCE 198 

TIMESLICER SPECIAL 295 

W/SOURCE CODE 1000 

TURBO C TOOLS 129 


COBOL 

FPLIB 149 129 

MICRO FOCUS COBOL PRODUCTS CALL CALL 

MICROSOFT COBOL 700 439 

MICROSOFT SORT 195 129 

OPT TECH SORT 149 99 

REALCICS 995 785 

REALIA COBOL 995 785 

W/REALMENU 1145 899 

RM/COBOL 950 759 

RM/COBOL-85 1250 999 

RM/SCREENS 395 315 

SCREENIO 400 379 


DEBUGGERS 
ADVANCED TRACE-86 
C-SPRITE 
PERISCOPE I 
PERISCOPE II 
PERISCOPE III 8 MHZ 
PERISCOPE III 10 MHZ 
PFIX 86 PLUS 
T-DEBUG PLUS 
XVIEW86 

DISK/DOS/KEYBOARD UTILITIES 

BACK-IT 

BOOKMARK 

COMMAND PLUS 

DISK OPTIMIZER 

INTELLIGENT BACKUP 

NORTON COMMANDER 

ADVANCED NORTON UTILITIES 

PDISK 

FILE MANAGEMENT 
BTRIEVE 
XTRIEVE 
REPORT OPTION 


BTRIEVE/N 
XTRIEVE/N 
REPORT OPTION/N 
C-TREE 
R-TREE 

C-TREE/R-TREE BUNDLE 
DBCIII 
DBC III PLUS 
INFORMIX PRODUCTS 
PHACT MANAGER 

EDITORS 

BRIEF 

W/DBRIEF 

CVUE W/SOURCE CODE 
EDIX 


LIST OURS 
595 455 


595 

345 

395 

295 

650 

250 

750 


455 

269 

315 

239 

519 

169 

595 


CALL CALL 
249 219 


EMACS 

EPSILON 

KEDIT 

LMK 

PC/EDT 

PC/VI 

Pi EDITOR 

PMATE 

SPF/PC 

VEDIT PLUS 

XTC 


250 
195 
295 
195 
125 
195 
250 
149 

SPECIAL. NEW 195 
195 
195 
185 
99 


195 CALL 
275 CALL 
199 
155 
265 
149 
99 
139 
229 
109 


149 

109 

145 

129 

79 


175 

175 

345 

175 

995 

1095 

395 

60 


100 

100 

80 

60 

150 

75 

150 

145 


245 

245 

145 


119 

119 

289 

139 

825 

899 

209 

49 

49 


89 

79 

69 

55 

135 

55 


185 

185 

99 


FORTRAN COMPILERS 
LAHEYFORTRAN 
LAHEY PERSONAL FORTRAN 77 
MICROSOFT FORTRAN 
RM/FORTRAN 

FORTRAN UTILITIES/LIBRARIES 

DOCUMENT’ER 

DIFF-E-Q 

FORTLIB 

FORTRAN ADDENDA 
GRAFLIB 

GRAFMATICS/PLOTMATICS 

MATHPAC 

NO LIMIT 

SPINDRIFT LIBRARY 
SSP/PC 

GRAPHICS 

ADVANTAGE GRAPHICS (C) 
ESSENTIAL GRAPHICS 
GSS GRAPHIC DEV. TOOLKIT 
HALO 

HALO (5 MICROSOFT LANG.) 
METAWINDOW PLUS 
TURBOWINDOW/C 
TURBO HALO (FOR TURBO C) 

LINT 
PC-LINT 
PRE-C 

MODULA-2 
FARBWARE MODULA-2 
LOGITECH MODULA-2 
COMPILER PACK 
DEVELOPMENT SYSTEM 
TOOLKIT 
WINDOW PACKAGE 
ROM PACKAGE AND CROSS 
RUNTIME DEBUGGER 
REPERTOIRE 


477 CALL 
95 89 


450 

595 


129 
495 
125 
165 
175 
135 
495 
1?Q 
NEW 149 
350 


250 

250 

495 

300 

595 

275 

95 

100 


139 

295 


90 


269 

399 


115 

445 

109 

139 

169 

119 

445 

115 

135 

269 


225 

185 

375 

205 

389 

229 

79 

79 


99 

155 


79 


99 79 

249 CALL 
169 139 

49 39 


299 

89 


239 

75 


LIST 

OPERATING SYSTEMS 

MICROPORT SYSTEM V/AT 

OURS 

(COMPLETE) 

SCO XENIX SYSTEM V 

549 

465 

(COMPLETE) 

1295 

995 

WENDIN-DOS 

OTHER MICROPORT, SCO, 

99 

79 

WENDIN PRODUCTS 

CALL 

CALL 

PASCAL COMPILERS 

MARSHAL PASCAL 

SPECIAL 189 

149 

MICROSOFTPASCAL 

300 

185 

PASCAL-2 

SPECIAL 350 

299 

TURBO PASCAL /VEWV. 4.0 100 

65 

TURBO PASCAL DEV. LIB. 

NEW 395 

259 

BORLAND ADD-ONS 

CALL 

CALL 


FEATURED PRODUCTS 

PRO-C ‘C’ — Source Program Generator. It produces 
stand-alone ‘C’ program exactly to your specification. 
Each program is fully optimized and ready to run. 

They are complete with documented source code and 
full system documentation. PRO-C gives fireedom from 
the time-consuming work associated with Source Code 
development, allowing concentration on more demand¬ 
ing tasks such as system design and specification. 

List: $399 Special Price: $379 

CARBON COPY PLUS—Communications software, 
that features both Remote Control-and Terminal 
Emulation. 

Remote Control: Use your PC to observe and con¬ 
trol a remote PC as though the two were one. 
Access your office PC while you are at home. 
Terminal Emulation: Includes V-52, V-lOO, 
TVI-920, IBM-3101. Easy to access host computers 
and onrline information databases. Carbon Copy 
Plus will also allow you to send and receive telexes. 
List: $195 Special Price: $139 

PascaI-2 — Highly optimized Pascal compiler, with 
source level debugger, profiler. 

List: $350 Special Price: $299 

ADVANTAGE Disassembler — Provides immediate 
feedback as you work, strong results in tables on disk. 
Final output is ready for MS assembler. Handles COM 
and EXE files 8086/186/286 code and 8087/287 
processors. 

>t: $295 Special Price: $249 


TURBO PASCAL ADD-ONS 


ALICE 

95 

69 

DOS/BIOS & MOUSE TOOLS 

75 

69 

FLASH-UP 

89 

79 

METRABYTE DATA ACQ. TOOLS 

100 

89 

SCREEN SCULPTOR 

125 

95 

SYSTEM BUILDER 

150 

129 

IMPEX 

100 

89 

REPORT BUILDER 

130 

115 

TURBO. ASM 

99 

69 

T-DEBUG PLUS 

60 

49 

TURBO ASYNCH PLUS NEW 129 

99 

TURBO EXTENDER 

85 

65 

TURBO HALO 

129 

99 

TURBO MAGIC 

99 

89 

TURBO MASTER 

125 

99 

TURBO OPTIMIZER 

75 

65 

TURBO POWER TOOLS PLUS NEW 

129 

99 

TURBO POWER UTILITIES 

95 

79 

TURBO WINDOW/PASCAL 

95 

79 

SCREEN DISPLAYAVINDOWS 



C-SCAPE 

279 

CALL 

CURSES W/SOURCE CODE 

250 

169 

GREENLEAF DATA WINDOWS 

225 

155 

W/SOURCE CODE 

395 

289 

HI-SCREEN XL 

149 

119 

JYACC FORMAKER 

995 

449 

JYACCJAM 

750 

669 

MICROSOFT WINDOWS 

99 

65 

MS WINDOWS DEVELOPMENT KIT 

500 

309 

PANEL PLUS 

495 

395 

PANEL FOR QUICKC/TURBO C 

129 

95 

QUICKSCREEN 

195 

175 

SCREEN ACE SPECIAL 

195 

159 

SCREENSTAR W/SOURCE 

198 

155 

VITAMIN C 

225 

159 

VC SCREEN 

99 

79 

WINDOWS FOR DATA 

295 

235 

VIEW MANAGER 

275 

199 

ZVIEW 

245 

169 


HARDWARE PRODUCTS 

AMDEK 722 MONITOR 

750 

499 

AMDEK 730 MONITOR 

899 

569 

AST ADVANTAGE PREMIUM W/512K 495 

319 

AST RAMPAGE! 286 W/512K 

545 

349 

HERCULES GRAPHICS CARD PLUS 

299 

195 

HERCULES IN COLOR CARD 

499 

329 

IRMA 2 

1195 

779 

ORCHID TURBO EGA 

749 

495 

ORCHID TURBO PGA 

1495 

1099 

VEGA DELUXE 

379 

259 

ADDITIONAL PRODUCTS 



ADVANTAGE VCMS 

379 

329 

BASTOC 

495 

CALL 

CARBON COPY PLUS SPECIAL 195 

139 

DAN BRICKLIN’S DEMO PROGRAM 

75 

59 

DB2C 

299 

CALL 

FLOW CHARTING II 

229 

205 

MAGIC PC 

195 

179 

MKS TOOLKIT 

139 

115 

NORTON GUIDES 

100 

65 

PFINISH 

395 

225 

POLYMAKE 

149 

125 

POLYTRON PVCS 

CALL 

CALL 

SOURCE PRINT 

95 

75 

TP2C 

249 

199 

TREE DIAGRAMER 

77 

69 


Terms and Policies 

• We honor MC, VISA, AMERICAN EXPRESS 
No surcharge on credit card or C.O.D. Prepayment by 
check. New York State residents add applicable sales 
tax. Shipping and handling $3.00 per item, sent UPS 
ground. Kush service available, prevailing rates. 

• Programmer’s Paradise will match any current nation¬ 
ally advertised price for the products listed in this ad. 

• Prices and Policies subject to change without notice. 

• Hours 9AM EST—7PM EST 

*Ask for details. Some manufacturers will not allow 
returns once disk seals are broken. 

Corporate Buyers — Call for special 
discounts and benefits! 


1-800-445-7899 

In NY: 914-332-4548 

Customer Service: 
914-332-0869 
International Orders: 

914-332-4548 
Telex: 510-601-7602 


Happy Holidays 


from 


^ programmers 

rciJWuiJIt 

A Division of Hudson Technologies, Inc. 
42 River Street, Tarrytown, NY 10591 























CCNNCCTICN INC. 

B€TTCM LINE 
BEICE BLISTERS! 

★ ★ ★ PERSONAL COMPUTERS ★ ★ ★ 


IBM Personal System/2 Model 30-002, .... $1395 
IBM Personal System/2 Model 60-041, .... $4395 

IBM AT #339, 1.2 Floppy. IBM 30 MB. K.B .$3675 

COMPAQ DESK PRO 286, (12 MH) .$2250 

COMPAQ DESK PRO 386, w/1.2 PI.. 40 MB. .. $4925 
COMPAQ PORTABLE III Model 20,.$4349 


UBM IV (AT Compatible), W/640K. 1.2 Floppy. 

20 MB. K.B.$1895 

AST 286, W/512K. 1.2 Floppy. Keyboard .. $1649 


★ ★ ★ PLOTTERS ★ ★ ★ 


CALCOMP 1043 (A - E).$6995 

CALC0MP1044(A-E, Roll).$10997 

HI DMP56A(A- E).$4549 

HI DMP 51/52 (C - D).$3575 

HI DMP 41/42 (C- D).$2549 

HP Color Pro 7440 (A, 8).$ 995 

HP 7475 (A - B, 6 Pen).$1495 

HP Draft Pro 7570 (C - D, 8 Pen).$4495 

HP 7580B (A - D, 8 Pen).$7695 

10 LINE LP3700(A- E).$3149 

10 LINE LP4000 (A - E).$4195 

ROLAND DXY - 990 (A - B, 8 Pen).$1599 


ir ir ir DIGITIZERS ir ir ir 


CALCOMP 12 X 12.$ 709 

CALCOMP 44x60 .$5099 

GTCO 12x12.$ 525 

GTCO 24x36 .$2450 

HITACHI 15x15.$1395 

KURTA 12x12.$ 580 

KURTA12X17.$ 675 

SUMMAGRAPHICS 12x12.$ 415 

SUMMAGRAPHICS 12x17.$ 719 


★ ★ GRAPHIC CONTROLLERS & MONITORS ★ ir 

NEC JC-1401 & VEGA DELUXE.$ 920 

MITSUBISHI 6922PLPK & ARTIST 1, 

(1024 x7681).$3195 

HITACHI CM - 2073B & ARTIST 10/16, .... $4349 

BNW 151 (1024 X 10241) .$1245 

VMI 8825 (1024 x BOON) .$2245 

ARTIST 10 (1024 x 768N) .$2275 

PHOTON (1024 X 512N) 800 -F.$ 975 


SPECIALS OF THE MONTH 
• CAD SYSTEM, AST 1 Meg, 44 MB, 
80287, Ega, NEC 1401, Autocad, Summa- 
graphlcs1201, HI DMP40.$7395 


• DESKTOP PUBLISHING, AST Prempubi 
Model 140 with Scanner and 
Turbo Laser.$7599 

★ ★ ★ SOFTWARE# ★ ★ 


AUTOCAD 2.6.$2299 

Other CAD Software.CALL 

Computer Associate, A/R, A/P. G/LI/G. .. Each $ 429 

VENTURA Desktop Publishing S/W.$ 625 

Lotus.$349 Wordstar R4.$285 

CYMA Med.. Dent. Ortho. Chiro. (Comp. Pkg.) .$1625 


★ ★ ★ PRINTERS ★ ★ ★ 

HEWLETT-PACKARD SERIES II.$1749 

OKIDATA LASER PRINTER.$1549 

NCR LASER PRINTER.$1845 


BROTHER HR 40, with Sheet Feeder .$ 675 

FUJITSU 2200.$ 479 

NEC P6.$ 490 

OKIDATA 193 +.$ 479 

TOSHIBA P341e.$ 725 


★ ★ HARD DRIVES & BACK UP SYSTEMS ★ ★ 

PRIME VI50, 44 MB.$ 675 

ARCHIVE 60MB TAPE B/U.$ 695 


CALL FOR WHAT IS NOT LISTED, 

WE GUARANTEE THATYOURCALLWILL NOT BE 
A WASTE. LEASING AVAILABLE. | 

No charges for testing and configuring equipment. 
Prices and availability subject to change 
without notice. 

(714) 778-6496 

Telex: 5101011636 
167 West Cerritos Ave. 
Anaheim, CA 92805 
Open 8 - 5 PST 


dBASE™ 

Clipper™,Quicksilver™ 
or FoxBase™ Users 

You Need 
dANALYSn 


As a programmer you know 
that time saved in debugging 
and documenting is extremely 
valuable. It saves you $$ and 
helps you meet deadlines. 
TranSec's dANALYST is an tnex- , 
pensive and easy-to-use 
programmer's development! 
utility for dBASE™ , Clipper,™ | 
Quicksilver™, or FoxBase™ I 
applications. I 

Unique to dANALYST, is its! 
ability to add record-locking 
and file-locking commands to 
convert existing Dbase pro¬ 
grams creating true multiuser j 
applications. It can also save| 
you time and frustration by per- 1 
forming; 

• syntax checks 

• variable cross reference and 
type listings 

• structure charts 

• blocking analysis 
•.CLP files for Clipper 
•.RSP files for Quicksilver 
•.LNK files for PLinkSe and 

much much more 

A particularly nice feature pro¬ 
duces a DOS batch file that 
backs up all program and data 
files to a floppy disk. 

dANALYST is just $ 94.95 
plus $5.00 shipping & handling 
in the U.S., $15.00 Foreign. 

To Order Today: 

1-800 423-0772 

Florida Residents call: 

(305) 276-1500 

TranSec Systems, Inc. 

220 Congress Park Drive 
Suite 200 

Delray Beach, Florida 33445 

‘Trademarks are Ihe property of their respective owners. 


PROTECT 
YOUR COPIES 
OF 



OURNAL. 


Make your collection of PC TECH 
Journal a handsome addition 
to your office or home—and pro¬ 
tect and organize them for easy 
reference! 


PC Tech Journal Magazine 
Binders and cases are made of 
durable luxury-look leatherette 
over quality binder board. Custom 
designed for PC TECH JOURNAL, 
every order receives FREE transfer 
foil to mark dates and volume 
numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 

Hold your 
issues on 
individual 
snap-on 
rods. $8.95 
each; 3 for 
$25.75; 6 for $48.75. 

OPEN BACK 

Store your copies for 
individual reference, 
each; 3 for $22.95; 6 


P.O.Box 5120 

OURNAL Philadelphia, PA 19141 

Please send □ Binders □ Cases Quantity_ 

Payment enclosed $_* Add $1 per order for 

postage & handling. (Outside USA, add $2.50 per unit 
ordered, US currency only.) 

Charge my: 

□ Amex □ Visa □ MC (Minimum order $10.) 

Card No_Exp. Date_ 


CASES 





Mr./Mrs./Ms. 
Address_ 


please print full name 


City_ 


State_ 

* PA residents add 6% sales tax. 


Zip 


CIRCLE NO. 147 ON READER SERVICE CARD 


PC TECH JOURNAL 
























































































Use these reader service cards to get 



about the products and services 
in this issue of TECH JOURPM 

Learning more about a product that’s advertised or mentioned in an article 
in this month’s issue is as simple as 1-2-3. And absolutely free. 

1 Print or type your name ^ Circle the numbers on the card that Simply mail the card, 

and address on ^ correspond to the numbers at the bot- and the literature 

the attached card. tom of the advertisements or articles ^ will be mailed to you free 

Use only one card per person, for which you want more information. of charge by the manufacturer. 

(Key numbers for advertised products also appear in 
the Advertisers’ index.) 






Are you involved in the purchase 
of microcomputers and related 
products for: 

I Your company or 
organization? 
aQ Yes bQ No 
Y our client companies or 
organizations? 
cD Yes dQ No 
A re your planning to purchase 
in the next 6 months? 
eQ Applications gQ LAN’s 
D evelopment Micro- 
pQ Data Mainframe 

Management ' □ PC Systems 


101 116 

102 117 

103 118 

104 119 

105 120 

106 121 

107 122 

108 123 

109 124 

110 125 

111 126 

112 127 

113 128 

114 129 

115 130 


131 146 161 176 

132 147 162 177 

133 148 163 178 

134 149 164 179 


135 150 

136 151 

137 152 

138 153 

139 154 

140 155 

141 156 

142 157 

143 158 

144 159 

145 160 


165 180 

166 181 

167 182 

168 183 

169 184 

170 185 

171 186 

172 187 

173 188 

174 189 

175 190 


191 206 

192 207 

193 208 

194 209 

195 210 

196 211 

197 212 

198 213 

199 214 

200 215 

201 216 

202 217 

203 218 

204 219 

205 220 


221 236 

222 237 

223 238 

224 239 

225 240 

226 241 

227 242 

228 243 

229 244 

230 245 

231 246 

232 247 

233 248 

234 249 

235 250 


251 266 

252 267 

253 268 

254 269 

255 270 

256 271 

257 272 

258 273 

259 274 

260 275 

261 276 

262 277 

263 278 

264 279 

265 280 


281 296 

282 297 

283 298 

284 299 

285 300 

286 301 

287 302 

288 303 

289 304 

290 305 

291 306 

292 307 

293 308 

294 309 

295 310 


311 326 

312 327 

313 328 

314 329 

315 330 

316 331 

317 332 

318 333 

319 334 

320 335 

321 336 

322 337 

323 338 

324 339 

325 340 


341 356 

342 357 

343 358 

344 359 

345 360 

346 361 

347 362 

348 363 

349 364 

350 365 

351 366 

352 367 

353 368 

354 369 

355 370 


371 386 

372 387 

373 388 

374 389 

375 390 

376 391 

377 392 

378 393 

379 394 

380 395 

381 396 

382 397 

383 398 

384 399 

385 400 


Please print clearly—Use only one card per person. 
Name_ 


Void after March 31,1988 


2 

3 


Title. 


.Phone (_ 


Company. 

Address_ 

City_ 


Apt. 


.State. 


-Zip. 


TJ12872 



_ (Zip code must be included to insure delivery.) 

^ I I Please send me 1 year (13 issues) of PC Tech Journal for $26.70 and bill me. I’ll save 
-1 50% off the single-copy price of $53.35. The annual basic subscription price is $34.97. 


Are you involved in the purchase 
of microcomputers and related 
products for: 

I Your company or 
organization? 
aQ Yes bD No 

2 Your client companies or 
organizations? 
cDYes bQNo 

3 Are your planning to purchase 
in the next 6 months? 
bQ Applications gQ LAN’s 
D evelopment Micro- 
bD Data Mainframe 

Management ' □ PC Systems 


101 116 131 

102 117 132 

103 118 133 

104 119 134 

105 120 135 

106 121 136 

107 122 137 

108 123 138 

109 124 139 

110 125 140 

111 126 141 

112 127 142 

113 128 143 

114 129 144 

115 130 145 


146 161 176 191 

147 162 177 192 

148 163 178 193 

149 164 179 194 

150 165 180 195 

151 166 181 196 


152 167 

153 168 

154 169 

155 170 

156 171 

157 172 

158 173 

159 174 

160 175 


182 197 

183 198 

184 199 

185 200 

186 201 

187 202 

188 203 

189 204 

190 205 


206 221 

207 222 

208 223 

209 224 

210 225 

211 226 

212 227 

213 228 

214 229 

215 230 

216 231 

217 232 

218 233 

219 234 

220 235 


236 251 

237 252 

238 253 

239 254 

240 255 

241 256 

242 257 

243 258 

244 259 

245 260 

246 261 

247 262 

248 263 

249 264 

250 265 


266 281 

267 282 

268 283 

269 284 

270 285 

271 286 

272 287 

273 288 

274 289 

275 290 

276 291 

277 292 

278 293 

279 294 

280 295 


296 311 

297 312 

298 313 

299 314 

300 315 

301 316 

302 317 

303 318 

304 319 

305 320 

306 321 

307 322 

308 323 

309 324 

310 325 


326 341 

327 342 

328 343 

329 344 

330 345 

331 346 

332 347 

333 348 

334 349 

335 350 

336 351 

337 352 

338 353 

339 354 

340 355 


356 371 386 

357 372 387 

358 373 388 

359 374 389 

360 375 390 

361 376 391 

362 377 392 

363 378 393 

364 379 394 

365 380 395 

366 381 396 

367 382 397 

368 383 398 

369 384 399 

370 385 400 


Please print clearly—Use only one card per person. 


Void after March 31,1988 


Name. 


.Phone (. 


Title. 


Company. 
Address_ 


.Apt.. 


.State. 


-Zip. 


TJ 12871 


City___ 

_ (Zip code must be included to insure delivery.) 

4 1 I Please send me 1 year (13 issues) of PC Tech Journal for $26.70 and bill me. I’ll save 
-1 50% off the single-copy price of $53.35. The annual basic subscription price is $34.97. 




































































































FREE 

INFORMATm 


Follow the instructions 
on the reverse side of 
this card to 
receive advertisers’ 
product information. 
FREE. 



SUBSCRIBE 
NOW! 


Now’s an ideal time to 
consider having us start 
you as a PC Tech Journal 
subscriber. 

13 issues cost you only 
$26.70... a savings of 50% 
off the single copy price. 
Special PC Tech Journal 
Directory published in 
November included with 
your subscription! Just 
check the box at the 
bottom of the reply card. 
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CUSTOM DESIGNH) 
RBiRINTS 


When your product or company is 
covered by this magazine, you can order 
custom designed reprints* for use in pro¬ 
motional mailings, sales kits, press releases 
and point-of- purchase displays. 

For more information on how you can 
take advantage of this wonderful promo¬ 
tional opportunity, call or write: 

Jennifer Locke— Reprints Manager, 
Ziff-Davis Publishing Company, 

One Park Avenue, New York, NY 10016 
212-503-5447. 

‘Minimum quantity—500 reprints. 







YOU FOUND IT! 

A Reliable Source for 
Your Computer Supplies. 

At Budget—Friendly Prices! 



NEW! 

3M JUST 

STEPPED AHEAD IN 


AGAIN. 

Introducing ' 

3M Formatted 2 
Data Cartridges. 3 

^ s 


ORDERING IS FAST AND EASY... 

AND TOLL FREE! 

We’re as close as the phone. 

call for... FREE CATALOG! 

Innovative products to maximize the efficiency 
of your computer operation. 
GUARANTEED: ★ Quality ★ Compatibility 
★ Your Personal Satisfaction 

SMDIstettes 

r 5V4” diskettes 

SSDDRH.$ .69 Each 

DSDDRH .$ .85 Each 

DSHD96TPI.$1.69 Each 

DISKETTES 

SS MICRO.$1.15 Each 

DS MICRO.$1.66 Each 

DSHD MICRO.$4.85 Each 


S & H: $4.00. FIRST 100 OR FEWER DISKS; 
$3.00, EACH SUCCEEDING 100 OR FEWER. 


drives AptM* Adic Mirror Sesgele 

S & H $3.00/5 Cartridges 


Precision Data Products^** 

P.O. Box 8367, Grand Rapids, Ml 49518 
(616) 452-3457 • FAX: (616) 452-4914 
Michigan 1-800-632-2468 
Outside Michigan 1-800-258-0028 


MINIMUM ORDER: $25.00. S&H: 
L'OcJ? Continental USA. Foreign 
Orders, APO/FPO, please call. 
Ml residents add 4V. lax. C.O.O. 
Add $4.00; payment with cash, 
certified check or money order. 
Prices sublect to change. 
CO.D. Hours: 8 JO AM—7 JO PM ET. 
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ONE PARK AVENUE NEW YORK/ NY 10016 
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I CANADA'S SOURCE 
FORC 


Compilers • Utilities & Aids • Editors 
Interpreters • De-Bugging Tools 
File Access Systems • Graphics 


\z7i=<: 


FOR COMFLETION BY NONPROFIT ORGANIZATIONS AUTHORIZ 


EXTENT ANO NATURE OF CIRCULATION 


I total DISTRIBUTION/Sam o/Cm 


I cartify that the statsments made fc 
me above are correct and complete 


fS. I SIGNATURE AND TITLE OF EOITI 


_ I 151/029 _ 

PUBLISHER. aUSINESS MANAUZ.R. OR OWNER 



Lattice 


LIFEBOAT 


Complete Line of Programming Development Tools 
Full Service and Support - Fast Delivery 


CORPORATE DISCOUNTS 




IPS VICE-PRESIDENT 


(416) 449-9252/5 

SCANTEL SYSTEMS LTD. 

801 YORK MILLS RD., 201, DON MILLS, ONT MSB 1X7 
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TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


PRODUCT CATEGORIES 


HARDWARE _ 219-220 

ACCESSORY CARDS.219-220 

COMMUNICATIONS. 

COMPATIBLES.220 


COOLING DEVICES 

GENERAL. 

MASS STORAGE .. 


PERIPHERALS.220 

SECURITY DEVICES. 

USED EQUIPMENT. 

SOFTWARE 220-229 

ARTIFICIAL INTELLIGENCE.220 

BUSINESS.220 

COMMUNICATIONS.220-221 

DATA BASE MANAGEMENT.221 

EDUCATIONAL. 

ENGINEERING.221 

EXPERT SYSTEMS. 

FINANCIAL.221 

GENERAL. 

GRAPHICS.221-222 

LANGUAGES.222 

MULTI/USER SYSTEMS. 

NETWORKING.222 

OPERATING SYSTEMS.222-223 

PROGRAMMERS TOOLS.223-225 


m.'-:. .wse11 '.zi ■ ■* i 11 


SOFTWARE continued 

PUBLIC DOM AIN. 

SCIENTIFIC.225-226 

SECURITY DEVICES.226 

STATISTICS.226 

TERMINAL EMULATION.226 

UTILITIES.226-228 

WORD PROCESSING.229 

IIMMIMiill I II Pimf 

MISCELLANEOUS 229 

ACCESSORIES. 

BAR CODING.229 

BUSINESS OPPORTUNITIES.229 

COMPUTER INSURANCE.229 

DATA CONVERSION.229 

PUBLICATIONS. 

SUPPLIES. 


Advertising Rates and Information: 

PC Tech Journal Marketplace 

PC Tech Journal Marketplace is a special 
economical section for product and service 
listings. 

Listings are grouped by category and sold by 
column inches. Second color option 
available. 

Standard Directory Listings are also available 
for a minimum of 3 issues at $170 per issue 
($510 total). 

For additional information 
call 212-503-5115. 


PC Tech Journal Classified Advertising Staff 
One Park Avenue, New York, NY 10016 
(212) 503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 
Daniel L. Rosensweig 


Sr. Advertising Coordinator 
Monica Dixon 
Advertising Coordinator 
Ana Marie Gonzales 


Production Manager 
Anne R. Brockinton 


Account Managers 


Stanley H. Robinson, Advertising Manager 
(212) 503-5116 

AL, AR, lA, IL, IN, KS, KY, AZ, CO, OR, NM, LA, 

MI, MN, MO, MS, NB, ND, OH, OK, SD, TN, TX, NV, 
AK, GA, UT, CA (ZIP 92999 & DOWN), CANADA 
(OTHER THAN BRITISH COL.) AND ALL OVERSEAS 
CALLS. 

Lisa B. Stick, Senior Advertising Manager 
(212) 503-5172 

CT, MA, ME, NH, NJ, NY, RI, ID, MT, MD, VT, DC, 
DE, HI, NC, SC, FL, VA, WV, WI, PA, WA, WY, CA 
(ZIP 93000 & UP) BRITISH COL. 
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HARDWARE/ACCESSORY CARDS 

TECH MARKETPLACE 

PREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Hardware/Accessory Cards 


DIGITAL SIGNAL PROCESSOR 

The Model 10 coprocessor board is based on the 
16/32 bit Tl TMS 32010 and is designed for ap¬ 
plications in communications, speech, instru¬ 
mentation, and numeric processing. A IK 
complex FFT takes 90ms. Offered with onboard 
12 bit 80 Khz A/D and D/A. Continuous data ac¬ 
quisition & playback option. Includes all utility 
and applications software. $650 & up. 
DALANCOSPRY 

Suite 241 2900 Connecticut Ave. NW 
Washington, DC 20008 
{202)232-7999 


SMB FOR YOUR AT 

*uses1MX1 DRAMS 

* 1 serial port 

* 1 parallel port 

* configured through software 

* can be used as base or extended memory 
0MB - $495; 2MB - $795; 4,6.8MB CALL 
ADVANCED CIRCUIT DESIGN 

3932 A 93rd Avenue SW 
Olympia, WA 98052 
(206)352-4810 



IRM-AT SPEEDUP 


THE HIGH performance 

Speedlnlectoruom Ariel 

A X. >11* * 




A fully automatic Speedlnjector 

for all IBM ATS including speed 
limiting ROM BIOS. Uses reliable 
2 B s / 2 s / frequency synthesis for total 

I , * W ;..,itrh Fnr the 80287 - Indepeh 


16 MHZ actual 8028fsree8. The fastest 80287 


i) $99.95 


ntiial 80287 soeea. me lasiebiou^of - 

(Suggested dealer installation charge $49.9o) 

FAST 80286-10 - Replacement CPU for speeds of mcl/TA) $259.95 

10 MHz and above.. 

a FAST 80287 - 8,10,12,14 and 16. Speeds test 

rated & guaranteed. 

r: FAST RAM 128K & 256K, ICONS & 120NS .. ) 

^ 'K' MiL-SPEC CRYSTALS - The Famous Ariel Crystels. Choose from (Crystal/ 
^ CPU speed) 16/8,17/8.5,18/9,19/9-5' 

INCREASE OVERALL SPEED UP TO 300% 

Order Line; 

800 - 641-3322 ext 1110 
Direct Line; 
201 - 788-9002 

FULL 2-YEAR WARRANTY 
ON ALL PRODUCTS 


Ariel Computer Corporation 


Post Office Box 866 ▲ Flemington, NJ 08822 

CIRCLE 265 ON READER SERVICE CARD 



ACCESSORY CARDS Category 

continued on next page 



• WIREWRAP CARDS 
high quality design 
in 6 sizes 


• EXTENDER CARDS 

• BRACKETS 


PS/2™ 

Compatible 

Products 

Everything for 
PS/2 machines 

• DESIGN EXAMPLES 

• TECHNICAL DETAILS 

• ASIC CHIPS 

• PS/2 NEWSLETTER 


• CALL FOR OUR FREE 
CATALOG 




ON TARGET Associates 
1250 Oakmead Parkway #210 
Sunnyvale, CA, 94086-3599 
(408) 980-7118 

PS/2 is a registered trademark of IBM Corp. 

CIRCLE 266 ON READER SERVICE CARD 


TECH MARKETPLACE 

HARDWARE PRODUCT CATEGORIES 


Accessory Cards 
Cooling Devices 
Communications 
Compatibles 
General 


Mass Storage 
Peripherals 
Security Devices 
Used Equipment 


TO PLACE YOUR AD 
CALL 

(212) 503-5115 


DECEMBER 1987 
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HARDWARE/ACCESSORY CARDS—SOFTWARE/COMMUNICATIONS 


TECH MARKETPLACE 

^ E H E N S I V E GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MA R K ET 


Accessory Cards 


TMS 32020 

PC COPROCESSOR ^^ 
BOARD 


• 20 MHz, 5 MIPS, Addressing 256K 

• 1 Clock 16 Bit Multiply 

• Ideal for High Speed Numerical 
Analysis, Graphics, and DSP 

• External User BUS for A/D & D/A 

• Monitor/Debugger & C Utilities 

• Fractals, Rotations, FFT Demos 
and Source Included 

$900 board & 32K 
$1100 board & 256K 
$150 TMS32020 assembler 

SYMMETRIC RESEARCH 

15 Central Way, Suite 9, Kirkland, WA 98033 

206-828-6560 

CIRCLE 267 ON READER SERVICE CARD 


Compatibles 


UPGRADE WITH 
UNBEATABLE VALUE! 



High Performance, Low Cost 
Biillet-286E System Board 

• CPU & Disk I/O Faster Than 8 MHz "AT" 

• High-Speed 80286 Processor, PC & XT 
M(^els Available 

• Socket for 80287 Math Co-Processor 

• Sockets for 1 MBj^ Zero Wait-State RAM 

• Includes Automatic Disk Caching in RAM 
Above 640K 

• BIOS and 8-Slot Expansion Bus 
Compatibility Guaranteed 

• Faster “386 Performance” Boards Also 
Available 

• 30 Day 100% Money Back Guarantee; 2 Year 
Warranty 

• OEM quantity price: $199 (list price with 
RAM: $895; one unit with RAM for 
evaluation: $439) 

WAVE MATE, INC. 

2341 205th Street, #110, Torrance, CA 90501 
Phone: (213) 533-8190 
Fax: (213) 533-5940 

WAVE MATE EUROPE, Phone (32 2) 649-1070, 
Fax: (32 2) 649-2727, Telex: (46) 61828 
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COMMUNICATIONS 

Category 

continued on next page 


Compatibles 





BIG SAVING VVAITING FOR YOU 
THIS ISONE OF OUR PRODUCTS 
ASK FOR LATEST CATALOGUE 

MAXTRON ( 818 ) 350-5707 

1825A Durfee Ave.. S. El Monte. CA 91733 
CIRCLE 269 ON READER SERVICE CARD 


Portable AT/386 

, HIGH CONTRAST ILLUMINATED DISPLAY 


Peripherals 


CREATE A DISKLESS PC! 

PC-ROMDRIVE allows users to create a “Disk¬ 
less PC” capable of booting a ROM-resident copy 
of MS-DOS and/or user application programs. 
PC-ROMDRIVE consists of a PC-compatible 
ROM/PROM expansion board and the PC- 
ROMDRIVE software. PC-ROMDRIVE is priced 
at $195 for single units. Quantity discounts and 
OEM arrangements available. MC/VISA 
ALDIA SYSTEMS. Inc. 

RO. Box 37634 
Phoenix, Az. 85069 
(602)866-1786 


FastTRAP™ 


The pointing device of the future is here! 



• Two and three axis pointing capability 

• High resolution trackball for X and Y axis input 

• High resolution fingerwheel for Z axis input 

• Use with IBM* PC’s, XT's. AT's and compatibles 

• Three input buttons 

• Full hardware emulation of Microsoft* Mouse 

• Standard RS-232 serial interface 

• Includes graphics drivers and menu generator 

• Easy installation 

• 1 year warranty 

• Made in the U.S.A. 

ONLY LTS/C Corp. 

$ 149.00 ® Limestone Street 

viSAaix) Lexington, Kentucky 40508 

MasterCard (606)233-4156 

accepted (800) 872-7279 


3-D TRACKBALL FOR IBM 

CIRCLE 270 OH READER SERVICE CARD 


Tech 

Marketplace 

Second Color 
Option Available 
For More Information 
or to Place Your Ad 

Call (212) 503-5115 


Peripherals 


SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesiz¬ 
er for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech 
chip, amplifier and speaker. Software includes 
Text-to-Speech, Phonetic Editor, Talking Clock 
& demos. Can be programmed with BASIC and 
other languages. Prices start below $200. 

SvnPhonix 

Electronic Speech Articulator 


Business 


LP88—SPREADSHEET LP 

Our best-selling linear programming system 
solves problems w/1000 constraints and 5000 
variables, reads/writes Lotus worksheets, many 
other advanced features. IE News says “the flex¬ 
ibility and features of this program are a bargain 
at its low pricer Req. 192k. $149 w/manual and 
8087 support. $29 demo. 

Eastern Software Products, Inc. 

RO. Box 15328 
Alexandria, VA 22309 
(703)360-7600 


Artie Technologies 
55 Park St.. Suite 2 
Troy. Ml 48083 
(313)588-7370 


Software 

Artmcial 

Intelugence 

NEURAL NET MODEL 

Simnet Software shows how a neural net model 
may be instructed to learn specific binary pat¬ 
tern associations. Once the system has been 
taught, the user may test its capability for gen¬ 
erating proper output patterns in response to 
random input sequences. Also allows adjust¬ 
ment of learning rate. Needs IBM PC, 256K, one 
floppy. $59.95 US, money order, cash, or certi¬ 
fied check. 

BLAIR HOUSE INNOVATIONS 
P. 0. Box 7 Dept. B 
Belcarra Park, Port Moody. 

B.C. Canada V3H 3E1 
(604)939-5998 


Business 


Communications 


PC SERIAL DATA ANALYZER 

Use your IBM PC or compatible to analyze data 
streams between serial devices. Windows show 
each devices transmissions in ASCII or HEX. 64K 
buffer. Signal line monitoring, disk save, “Lotus" 
style interface, an invaluable tool for debugging 
serial interfaces. DISK and MANUAL $95.00 
TRIPLE C SOFTW® 

800 West Oakland Park Blvd. Suite 217 
Fort Lauderdale, FL 33311 
(305)564-8011 


ARC-MAP 

Asynch RS-232 Comm - Monitor/Analyzer Prog 
Use PC to diagnose data communications. With 
cables, manual; 2-19200 BPS; 32K bfr; data, er¬ 
rors, mdm sig’s; Passive, Active, BERT; ASCII, 
EBCDIC, Hex, Dec, 0ct;.bfr search; event traps; 
timer; save strings, setups, data; EASY use!! 
$249,30dayM/B 
George Driver 
1316 El Rancho Dr. 

Bakersfield, CA 93304 
(805)835-1916 


r 


► timeslips'4 

$129.95 

POP-UP TIME & EXPENSE TRACKING 

"Jewel of a Billing Program'—INFOWORLD, RATED 9.3 


Perfect for Programmers and Consultants who need to 
track time on projects. 


• Simple to use, installs in minutes. 

• Track time like a "stopwatch" 

• Batch enter time/expense data 

• Over 5,000 professional bill 
formats with aged receivables, 
flat fee and more 


Produce custom business and 

financial reports 

Export to dBASE & 123 format 

files. 

Optional G/L interface now 
available 


n 


I A/fl/V."/TIMESLIPS Hi more reports, more capacity, more I 

. speed, auto back-up and now with macros built in.— 

I $199.95. Hard Disk & 384K required. | 

I For rush service/more information, call (617) 468-7358. I 

Add $7 s/h. Not copy protected. 30-day money back guarantee. * 

I Call (800) 225-5669 to order. I 

I rl NORTH €DG€ 239 Western Avenue I 

L = = SOFTUUnRe CORP Essex, MA 01929 i 
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SOFTWARE/COMMUNICATIONS—GRAPHICS 


TECH MARKETPLACE ^ 

THE ^^OMP RE S I G U 1 R O D U C T S AND SERVICES FOR THE MS DOS MARKET 


Communicahons Engineerbvg 


GRAPfflCS 

■hhi Biir 


DOS COM PORT DEVICE DRIVER 

Interrupt driven device driver used for the COM 
ports on PC, AT & compatibles. With source code 
in Assembly & test program in C. Use instruc¬ 
tions as open, close, read, write & iocti to ac¬ 
cess your COM port data. Load driver through 
config.sys at boot up. $39.95 with manual. 
HYTEC RESEARCH, INC. 

20705 S. Western Ave., Suite 221 
Torrance, CA 90501 
(213)320-4541 


Data Base 
Management 


j_d^^ m_^COf^ll£^DEMO j 

DON’T BUY CLIPPER” UNTIL... 

you see our free dBASE Compiler Evaluation 
Kit. Contains a demo disk with 8 PRG’s and 
the results of compiling with Clipper, Quick- 
Silver, and FoxBASE PLUS. See for yourself 
how all three compilers work. Also 15 bench¬ 
mark tests, detailed brochures, and com¬ 
plete reprints of magazine reviews about all 
three. FREE. NO OBLIGATION. Call 24 hrs. 
dataBASE Specialties 
P.O. Box 2975 
Oakland, CA 94618 
(415) 652-2790 


If dBase can read your data 
files, so can db Pascal. 
Directly from your Tbrbo 
Pascal programs. Great for 
fast reports, db Pascal 
$29.95. (Will not access 
indexes) Add $2.50 for 
ground shipping worldwide. 

IogicIath 

Call 1-800-433-6854 

In Arizona (602) 435-2370 
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TECH 

MARKETPLACE... 

Standard directory 
listings available. 

To place your ad 

Call 

(212) 503-5115 


EQUATOR™ 

THE EQUATION 
DATA BASE 

EQUATOR is an equation data base, 
evaluation and graphing system. 
Example; You type in the equation: 

F=A-sin(2-w-f)-[(3-b-a)-exp(X)] 

(4-Tr-w-t-) 

Where: X = 4-L-h-COSh(a) 
EQUATOR will: 

- Extract the variables for description 

- Prompt for values or ranges 

- Evaluate the equation 

- Graph the results on the screen 

- Plot data on a plotter 

- Store the equation for later retrieval 
EQUATOR is now available for the 
IBM PC and compatibles for $79 
from Pulse Research, P.O. Box 696, 
Shelburne, Vermont 05482. 

Tel. (802) 985-2928 
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Financial 


PAINTBRUSH’ UTILITIES 



• Display/Save EGA images FAST! 
with our sub-second Displayer. 
Stand-alone, resident, or MS C 
interface. 


• EGA ‘Screen Grabber’, only 5K. 


• Edit/Create PC Paintbrush Fonts 
with our Dual-Font Editor. 

• Make large cutouts, locate XY 
coord’s, easy slide shows, 
program demos, etc. 


•All for $49.95, -i-$2S/H 
(See the speed...Demo Disk: $5) 




MICNOPNOCNUMNIINC 

6305 Mobud Dr., Houston, TX 77074 

(713)771-4914 I 

Outside TX: (800) 227-0918 T 


Esm 


TIZF 
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TTE 


It's 

..Easy 

..Fast 

..Time 


TTE is the best investment you can make this time 
of year. It's the fastest, frieruiliest tax-plsamer and 
organizer around. It will save you time, money and 
a whole lot of aggravation. And it's easy to use. So 
easy, you don't need a man ual. (We give you one 
anyway.) Of course, TTE knows the new laws- 
what's new, r^ aled, phased-in/out -for both 1987 
and 1988. TTE - high-class software with a low 
mce. Order your copy today. TTE is only $89.95 + 
$4 handling. Professional version available. 


The Tn Esdnutor lod TTE tie tndemtiki of: 

Apt Software Corporation 

380 So. B'way HidoviUc. N.Y. 11801 


800 782-6606 

inN.Y.s. 516 931-2516 

VISA/MC/COD 
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Graphics 


Temple 

Datatap"” Graph"" 

for HP 200/300 & SUN 3 
IBM xr, AT, PS/2 




JOURNAL GRAPHS 
TRANSPARENCIES 
FITTING -f ... 

Reviewed in 

Science Software 
EXCELLENT 

in all categories! 

Mihallsin Associates 
600 Honey Run Rd. 
Ambler , PA 19002 
(215) 646-3814 

for IBM $299 ($199 academic) 
* requires math co-processor 
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35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 

VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716)424-5300 


FORTRAN GRAPHICS LIBRARY 

GRAFMATIC (screen graphics): 75 MS 
FORTRAN/Pascal, R-M/Profort, Lahey FORTRAN 
callable subroutines. Fully documented, prof, 
graphics capabilities, inc. general utility, 2-D in¬ 
teractive, total 2-D plots, 3-D plots and solid 
models. $135. H-P or H-l plotter? get 
PLOTMATIC, complete plotter graphics library. 
Interfaces w/GRAFMATIC. $135. Both $240. 
MICROCOMPATIBLES, INC. 

301 Prelude Drive Dept. J 
Silver Spring, MD 20901 
(301)593-0683 


QUICK SCIENTIFIC GRAPHICS 

QuikPlot is a fast, powerful, program for pro¬ 
ducing serious scientific and engineering plots 
on your screen from data files. No programming 
required. 

• Multi-curve, scatter & 3-D plotting 

• Plots up to 3600 points in 60 curves 

• Plots up to a 60 X 60 grid in 3-D 

• Automatic or manual axis scaling 

• Save plots to disk and retrieve 

• Well-documented and easy to use 

Hard copy obtained through screen dump. For 
CGA or equiv. Not copy protected. $29.95 -t- 2.50 
shpg. 

THE BALLENTINE COMPANY 
P.O. Box 2036 

Culver City, CA 90231-2036 


Tech Marketplace 

The home 
of the 

Power Buyer 



Interactive Graphics & Statistics 

Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
Make posters and flow charts— 
with full screen editing of text. 

• Vary character font, size, 
position, color 

• Stack and overlay graphs 

• 3-Dimensional graphs: fishnet 
& contour 

• Linear & Non-Linear Regression 

• Stochastic Distribution 

• Independence Testing 

• Descriptive Statistics 

Contact: Scientific Programming 
Enterprises, P.O. Box 669, Haslett, 
MI 48840 (517) 339-9859 
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SOFTWARE/GRAPHICS—OPERATING SYSTEMS 


TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Graphics 



You can NOW 
with SLEd! 


SLEd offers a remarkably simple 
method of creating graphics 
and incorporating them into 
your documents using your ed¬ 
itor and a laser printer ... 
$149.95 


SOFTWARE 

P.O. Box 6158 
Little R<x:k, AR *^2216 
501-576-2083 
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PLOTTER EMULATION (w/VGA) 

FORTRAN callable. Versatec/Calcomp compat¬ 
ible plot subroutines for VGA, EGA, CGA, Here, 
video and Epson, C. Itoh, and compatible print¬ 
ers at optimum resolution. Several character 
fonts. Libraries for MS 3.3/4.0 and Lahey. 130 
page manual with examples. Only $150. HP 
Plotter driver $50 extra. Educational discounts. 
F and S Software 
7604 Peacock Drive 
Huntsville, Alabama 35802 
(205)881-6268 


Languages 


ofarbware Modula-2 

• Full 3rd Edition Language 

• Large Memory Model/Unix make 

• DOS Linker Compatible Object 

• Both 8087 and 8087 simulation 

Very fast compiler, runtime source, many exten¬ 
sions, site licensing, assembler interface. $89.95 
MC/VISA/CorpPO/CK 
farbware 
1329 Gregory 
Wilmette. IL 60091 
(312)251-5310 


To Place 
Your Ad 

Call (201) 503-5115 


Languages 


Networking 


** Introductory Special ** 

FTL MODULA-a ONLY $73.95 


Large Memory Model Modula-2 Compiler for MSDOS Systems. 

Includes: Compiler, Linker, Editor, 8087 support, and full Library sources. 
FTL Modula-2 can create programs as large as your available memory. 


Don't Delay Order TODAYII 


SAVE $10.00 when you order one 
or more of the support, packages. 
Editor Toolkit $39.95 

Small Compiler $49.95 

8087 support (SMM) $29.95 


Workman & Associates 
1925 E. Mountain Street 
Pasadena, CA 91104 
(818) 791-7979 
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FIRMWARE DEVELOPMENT IN C 

REX-C/86 C package supports ROM code gen¬ 
eration. Includes XC86 C compiler which imple¬ 
ments draft ANSCIC standard, supports-in-line 
assembly, produces optimized 8086/87/186 
reentrant code for real-time environment, gen¬ 
erates separate segment for initialized data and 
string constants for ROM-based applications, 
produces object file in Intel OMF with debug in¬ 
formation, global and local symbols with data 
type and line numbers for high-level debugging. 
Price is $750 which includes XC86. linker, loca¬ 
tor, librarian, hex formatters, and run-time li¬ 
brary source. 



Networking 


KEYCARD 

ELIMINATOR 


NOVELL ADVANCED NETWARE® 
V2.0a 

B, 286, 286 nonded, SFT-1, SFT-2 

SLOTBOUND? 

FREE A SLOT IN 
YOUR FILESERVER' 



* 99 ?“ 


M/C^Visa 
orC'OD' 

CALL FOR DEALER PRICING 


(includes S & H) 


NBS 


NETWORK BUSINESS SYSTEMS 

1300 WoodhoHow Drive. Suite 5601 
Houston Texas 77057 
713-781-9268 (Sales Tech Support) 

713-783-4457 (Administrative. Sales) 
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SYSTEMS & SOFTWARE, INC. 
3303 Harbor Blvd..C11 
Costa Mesa, CA 92626 
(714)241-8650 


TECH 

MARKETPLACE... 

Second Color Option Available 


Networking 


RUN NOVELL WITHOUT KEYCARD 
Protect Novell Network from 
crashing due to Keycard Failure 

NetSAFE for v2.X $99 US 

Other products available for: 

P-CAD CADKey CADvance 
RoboSOLID RoboCAD AutoCAD 


VISA or American Express 


Nasdec 


P.O. Box 72 
125 Garry Street 
Winnipeg, MB. 
Canada R3C 3P2 
(204) 956-2798 


Our products should not 
and are not intended for 
production of software for 
sale or trade or for 
any purpose that would 
deprive author of pay¬ 
ment. 
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NOVELL NETWORKING PRODUCTS 

When reliability and performance really count you 
can’t afford anything less than Novell. We offer 
quality Novell products and accessories, fast 
courteous service and competitive pricing for all 
your networking needs. Our experienced staff is 
waiting to serve you. Call today for information 
and quotes. 

BENEDEK ENTERPRISES. INC. 

104 Cool Springs Road 
White Oak, PA 15131 
412-751-8381 

** NETBIOS Routines** 

Network Master is a library of 80 routines which 
access NETBIOS functions. The routines are in¬ 
voked by compiled programs to control the net¬ 
work. Routines support network names, 
resources and sessions with Wait and No-Wait 
options. Create your own transaction process¬ 
ing and program communication systems. Many 
compilers are supported. No royalties. 

Visa/MC $199.00 
Starlight Software 
2861 Central St. 

Evanston, IL 60201 
**(312)864-9370** 


Operating Systems 



MULTI-TASKING SYSTEM 


(version 2.0) 

for the IBM® PC, PC/XT and PC/AT 

■ No royalties 

■ IBM PC DOS® support 

■ C language support 

■ Preemptive scheduler 

■ Time slicing available 

■ Intertask message passing 

■ Dynamic operations; 

- task create/delete 

- task priorities 

- memory allocation 

■ Event Manager 

■ Semaphore Manager 

■ Source code of the 

C interface and device 
drivers is included 

Demo package $25 US lsr»ppmg/nanclimg e.tr.) 
Manual only $75 US 4/jo ava,/or 

AMX86 system $2195 US 8080. Z80. 68000 

AMX86" opanlet on any 8086/88, 80186/88, 80286 tytlam. 

KADAK Products Ltd. 

206-1847 W. Broadway, Vancouver, 
B.C.. Canada V6J 1Y5 
^eM604)^734-2796^Telex|^^56^ 
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OPERATING 

SYSTEMS 

Category 

continued on 
next page 
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^_ SOFTWARE/OPERATING SYSTEMS—PROGRAMMERS TOOLS 

TECH MARKETPLACE ““ 

££^iLLL!iMLll^LL-GJLLD-i-Xg-JLB-OP_u cts and services for the ms dos market 


Operating Systems 


PLOT TEXT ON ANY GRAPHICS SCREEN!! 

YES, we said ANY Graphics Screen, even VGA! FINALLY! Xgraf is a super 
set of smart low level assembly graphic routines that you call directly from 
Compiled BASIC. Xgraf replaces BASIC’s confusing graphics statements 
with consistent, full featured calls specifically designed for the BASIC 
programmer. 

FINALLY! Xgraf is only $99.00 + $4.00 S&H 
We specialize in libraries and tools for Compiled BASIC. Our catalog 
features the FINALLY! Family of Products and other top flight tools. 


Call: 1 800 423-3400 
(9:00 AM to 8:00 PM EST) 

PA & AK call (412) 782-0384 



KOMPUTERWERK 

851 Parkview Blvd. 
Pittsburgh. PA 15215 
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Programmers Tools 


MULTI-TASKING TOOLKIT 

Write your ‘C’ programs with cooperating, con¬ 
current tasks using INTERWORK. Very useful for 
parallel programming, simulation, and real-time 
applications. INTERWORK supports more than 
100 tasks, provides inter-task communication 
facilities, and handles DOS interrupts. PC/DOS 
version $129, Xenix $159, Unix $249. 

Block Island Technologies 
13563 NW Cornell Road, Suite 230 
Portland, Oregon 97229-5892 
(503)241-8971 


ROM YOUR “.EXE” 

Produce a file suitable for loading into a ROM 
from MS-DOS “.EXE” file. Generates binary file 
located to user requested segment. Includes 
utility to create Intel Hex Format ascii file.' Menu- 
driven or command-line. U.S. funds—$29.95 
plus$3s/h.CHK/M0 
VIRTUAL SOFTWARE 
51 OAKAVE. 

RICHMOND HILL, ONTARIO, CANADA L4C 6R5 
(416)881-7665 


FIRMWARE DEVELOPMENT 



LINK & LOCATE enables PC users to produce ROM-based 
firmware for 8086/87/186 from object files generated by 
popular C compilers, such as from Microsoft, Lattice and 
Borland’s Turbo C, and MASM from Microsoft, Provides full 
control of segment placement anywhere in memory. Sup¬ 
ports output of Intel HEX file for PROM programmers, Intel 
OMF absolute object file for symbolic debuggers and in- 
circuit emulators. Includes Intel compatible linker, locator, 
librarian, hex formatter and cross reference generator. $350. 

NEW! Includes utility to support PC based PROM 
programmers. 


SYSTEMS Gt 
SU SOFTWARE! 

3303 Harbor Blvd., Cl 1, Costa Mesa, CA 92626 

Phone (714) 241-8650 FAX (714) 241-0377 TWX 910-695-01 25 
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CLARIFY and document your 
source listing and get an 
“organization chart” of your 
program’s structure with two 
NEW utilities from Aldebaran 
Laboratories, for C, BASIC, 
Pascal, dBASE® FORTRAN and 
Modula-2 programmers. 

“Occasionally, a utility comes 
along that makes a programmer’s 
life much easier. SOURCE PRINT 
is such a program. 

—PC Magazine 

Source Print $97 

Lists one or more source files with informative page head¬ 
ings and optional line numbers. The INDEX (Cross-Reference 
List) shows where variables are used and where functions, 
procedures and routines are called. 

STRUCTURE OUTLINING draws lines around nested 
structures. 

AUTOMATIC INDENTATION of source code and listings 
reduces your editing time. 

You get a TABLE OF CONTENTS listing functions and 
procedures. 

KEYWORDS can be printed in BOLD on most printers. Multi¬ 
statement BASIC lines can be split for readability. Functions 
and procedures can be drawn by name from one or more 
source files to form a new file. 


Tree Diagrammer $77 

Shows your program’s overall organization at a glance. Ordi¬ 
nary program listings merely display functions, procedures, 
and subroutines sequentially, but do not display the relation¬ 
ships between these routines. Our revolutionary new Tree 
Diagrammer automatically creates an “organization chart” of 
your program showing the subroutines. Recursive calls are 
indicated and designated comments in the source code will 
appear on the chart. 

Source Print and Tree Diagrammer both have easy-to-use 
menus. For IBM PC and compatibles with 256K. Order these 
indispensable tools today. We ship immediately, and there’s 
no risk with our 60-day money-back guarantee. Order both 
and save: Only $155. 


800-257-5773 
800-257-5774 In Calif. 

415-930-8966 


Dept. 39 


MasterCard, VISA, American Express, COD 
or send check. 

Add $5 shipping/handling. 


Aldebaran Laboratories, Inc.. 

3339 Vincent Rd., Pleasant Hill, CA 94523 
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SOFTWARE/PROGRAMMtRS TOOLS 

TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Programmers Tools 


BRlDGtVJORKS’ FOR 1-2-3 

At last, READ and WRITE data from inside com¬ 
piled Basic, Pascal and C programs directly in 
to Lotus and Symphony worksheet ranges. 
$59.95+ s/h. 


PROFESSIONAL PROLOG TOOLS 

A power packed collection of invaluable predi¬ 
cates for speeding up A1 application develop¬ 
ment. Uncompiled code supplied with copious 
examples. No royalties. (Requires Turbo Prolog). 


Comprehensive library of C tools for Lotus and 
Symphony 1/0 and data handling. $229 + s/h. 
GreyMatter International 
100 No. Country Road/Bldg. B 
SetaukeLN.Y. 11733 
(516)689-7682 


PRICE $79 VISA/MC/CHECK 
30 day money back guarantee. 
SANTA BARBARA RESOURCES 
P.O. Box 238 

Santa Barbara, CA 93102 
(805)683-1650 


NEW! TLIB™ 4.0 

VERSION CONTROL SYSTEM 

The best keeps getting better! 

The critics tovedTUB 3.0: “...packed with features... 
[generates deltas] amazingly fast... [of 6 reviewed] the two 
best packages are Burton Systems’ TLIB and [a $395 pro¬ 
duct], so designated because of their ease of use, abundance 
of features, and ability to be configured...” PCTJ Sept 87 
“...has my highest recommendation.” Ronny Richardson, 
Computer Shopper Aug 87 

• Many new features! Expanded keyword support. Multi-line comments. 
Branching, for multiple development lines. Extended wildcard and list- 
of-file support; creates lists by scanning source code for includes. Can 
merge (reconcile) multiple simultaneous changes and undo intermediate 
revisions. Network and WORM optical disk support. Now even faster! 

• Includes Landon Dyer’s excellent public domain MAKE (with source). 

PC/MS-DOS 2.x & 3.x JuSt $99.95 + $3 S/h Visa/MC 

BURTON SYSTEMS SOFTWARE 

POB 4156, Cary, NC 27519 (919) 469-3068 
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NEW! 
TEXT 
EDITOR 

$89 

Why spend more? Wi\h^FAST-£D/ 


you can . . . 

• Edit up to ten large files at once 

• Use up to six windows 

• Undo up to 200 changes 

• Cut and paste between files 

• Move. Copy. Delete. Save and Print blocks 

• Enter DOS without exiting; edit output 

• Perform full Search and Replace 

• Define Macros . . . Plus lots more! 

With '^FAST-ED! it’s all fast and easy. 
Comes with S back guarantee. 


SYSTEM 

VISION 

CORPORATION' 




P.O. Box 281166. San Francisco. CA 94128 

415/355-7308 
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SOURCERr. 


Create detailed commented source code and 
listings from memory, .COM files or .EXE 
files directly suitable for assembly. Built in 
data analyzer and simulator resolves multi¬ 
ple data segments and provides detailed 
comments on interrupts and subfunctions, 
I/O ports and much more. _ 


BIOS SOURCE 


PS/2 ■ AT ■ XT ■ PC ■ Clones 

The bios pre-processor to SOURCERpro¬ 
vides the first means to obtain accurate legal 
source listings for any bios! Identifies entry 
points with full explanations. Provides highly 
descriptive data labels such as “video_mode" 
and much more. 

SOURCER $ 99.95* 

SOURCER w/BIOS Pre-Processor $139.95’ 


To order or receive information just call! 
800-538-8157 x 811 800-672-3470 x 811 

(outside Calif.) (inside Calif.) 

V CO/V\MUNICATIONS 

3031 Tisch Way. Suite 200. Dept. T| 
San Jose. CA 95128 • (408) 296-4224 

PS/2. AT. XT. PC are trademarks of IBM Corp. 
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PROGRAMMERS TOOLS Category 

continued on next page 


M Street Software 


SCRUTINY 

Advanced Symbolic Debugger 

for all MS-DOS computers 



M Street Software 5400 E. Mockingbird, Suite 114 
214-827-4908 Dallas, Texas 75206 


Information also available via our 
24-hour 300/1200 modem: 214-669-1882 
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SCREEN MANAGER 


MENU, WINDOW, ancJ DATA 
ENTRY Support for the Profes¬ 
sional Programmer! Interfaces 
to most languages. BASIC, C, 
FORTRAN, COBOL, PASCAL, 
ASSEMBLER. 100 Page Manu¬ 
al. Thirty day money back 
guarantee. No Royalties, 
from The West Chester Group 
P.O. Box 1304 

^ # M West Chester. Pa 19380 

visa/mc (215) 644-4206 


CALL FOR FREE DEMO 
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New ISAM for C 


• FAST B-Tree Structure. 

• Open, Lookup, Insert, Delete, 

Next Key, Previous Key. 

• Multiple indexes per data file. 

• Multiple keys per record. 

• Duplicate keys optional. 

• Fast CINDEX utility. 

• Variable-length data records. 

• Documentation & sample program. 
NEW. . . only from: 

InKypOim Systems, Inc. 

P.O. Box 851572 • Richardson, TX 75085 
(214) 669-4700 

VISA/MC Accepted $129 + $6 S 8r H 
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Turbo Ghostwriter 
COMDEX/Fall’88 
Booth# Hilton-7029 
TPascal Generator 

B-tree File Mgr-No 64K limit 
Screen Editor/Painter 
Create a Relational 
100% Complete Database 

MC/Visa/COD $289 

Normal Price $450 

ASCII 800-227-7681 

3239 Mill Run, Raleigh, NC 
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MINIMIZE TURBO 
PASCAL DEBUG TIME 

Tmark allows Turbo to continue compiling 
after an error is found without returning to 
line one. Tmark can save and restore 
Turbo's state during a compilation. As 
each compiler error is found you can fix it 
and continue compiling. Saves are made 
automatically before compiler errors or at 
lines designated with a {tmark} comment. 

Tmark dramatically reduces debug time. 

Once you try it you will never want to give 
it up! $80-l-$2 s/h, Visa/MC 
TANGENT DESIGNS 
PO Box 896, Lake Forest, IL 60045 
(800) 356-2750, (312) 295-0030 
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One-stop ROM Shop 


When your application calls lor ROM support, 
contact the profess’ionals at ALDIA SYSTEMS. 
We’ve been supporting firmware developers for 
over two years with excellent software develop¬ 
ment tools and technical support. Don't settle 
for imitations, call the company who brought you 
PC-LOCATE, the original PC locator. 


PC-LOCATE: Produce ROM-able code from 
your *.EXE" files. PC-LOCATE assigns physical 
addresses to the re-locatable image based on 
user inputs. PC-LOCATE support the entire Intel 
processor family Including : 8086, 8088, 80186, 
80188 and 80286. 

PC-PROMPAK: A PROM/ROM expansion 
board for IBM and IBM-compatible computers. 
PC-PROMPAK provides up to 384Kbytes of 
non-volatile expansion memory and supports 
most 28-pin JEDEC devices including EPROMS, 
EEPROMS and Static RAMs. 

PC-ROMDRIVE: Create a "Diskless PC" that 
can include MS-DOS and your application pro¬ 
gram. "Autoexec.bat" files are supported for 
automatic program execution. 


= ALDIA SYSTEMS, Inn = 
P.O.Box 37634 Phoenix. Az. 85069 
(602) 866-1786 
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P^GRAMMERS TOOIS 


IBM PC ENGINEERING TOOLS 

• SPUNKY BUS CARD $89.00 

• PAL/EPROM GANG PROGRAMMERS $345.00 

• UV ERASERS $39.95 
•PAL ASSEMBLER $89.00 

• CROSS ASSEMBLER $150.00 

30 DAY MONEY BACK GUARANTEE 

CASPIAN TECHNOLOGY 

P.O. BOX 7120 

POMPANO BEACH. FL 33069 

(305)974-0979 


Structure for Assembly? 

PAL adds structure to assembly language. IBM/ 
MASM compatible. Develop and debug faster 
with structured concepts. If-then-else, select- 
when-other, do while, do until, do incremental, 
all combinations, and do forever. Leave/leaveall 
loop exits, and file includes. Nest 16 deep. $50. 
LANEY SYSTEMS, INC. 

3 Office Park Drive Ste. 100 
Little Rock. AR 72211 
501-225-7755 


TURBO PACKAGE 3.0 (for Turbo Pascal) 

MULTI-TASKING, MULTI-PROCESSING, & MODULAR REENTRANT 640K PROGRAMS 
FREE: A multi-processor data entry program for 2 or more machines. 


Don't pay high prices tor a network. Turbo 
Package has true multi-processing. Use all the 
power and memory you need. 

A file processor LAN only gives you shared 
disk drives and a print spooler. Turbo Package 
lets you run data entry on several PC’s, 
number crunching on a 386, intelligent file pro¬ 
cessing on an AT/XT, and print spooling. Hard¬ 
ware required: one PC or compatible. Any 
MIMDA configuration is possible. 

Balance your work load and reduce hard¬ 
ware costs. Network with a modem (Wide Area 
Network), RS232. or RS422 (Local Area 
Network). 

Few code changes required. Call 640K pro¬ 
grams, single processor tasks, and multi¬ 
processor tasks just like procedures and 
functions. 


You also get ZapIO, a high speed screen 


10 that works with writeln(). 

Turbo Package 2.0 

w/ 640k Pascal programs.$59.95 

w/ Multi-Tasking.89.95 

Turbo Package 3.0 

w/ Multi-Processing.149.95 

SuperMath 32-bit toolbox 

40-F math routines.24.95 


90 day money back guarantee (In Texas add TAX) 
Visa, M/C. or COD Shipping: USA $5 

Foreign $10 


Conversational Computer Systems 
5371 Verbena Rd. 

San Antonio, TX 78240 
Ph: (512) 692-0353 
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All MASM features (except 386 & CodeView support) 

Plus, ^Generates smaller code! (no inserted NOP’s) 

*Automatically handles jumps out of range 
* Handles most of MASM’s phase errors 

., OPTASM 

*Up to 15,000 symbols 

*Simplified segmentation y IVO 



1622 N. Main St. Butler, PA 16001 
282-0864 (800) 833-3061 
TELBX 559215 . 
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ASSEMBLY LANGUAGE TOOL 

VersiCREF'“ creates a sorted Master Cross-Ref¬ 
erence Listing of an entire application from the 
MASM CRF files. Pinpoints which source mod¬ 
ules are affected by changes to common PROC’s, 
variables, etc. Handles 100+ separate program 
source files. Full X-Ref or just PUBLIC symbols. 
$55MC/VISA/COD/AMEX. 

SUMMIT INFORMATION SYSTEMS INC. 

73 East Lane 
Willingboro, NJ 08046 
1-800-334-4096 (in NJ 609-871-0202) 


CROSS ASSEMBLERS 

Macros, PC Compatible, Linker, Editor, Relocat¬ 
able, Conditionals, Fast, Reliable. For most 
microprocessors... from $150 
also; Cross Debug/Simulators 
EPROM Programmer Board 
MICROCOMPUTER TOOLS CO. 

912 Hastings Dr. 

Concord, CA 94518 

Phone (800) 443-0779 In CA (415) 825-4200 

Tech Marketplace 

Standard Directory 
Listings Available 

Call (212) 503-5115 


Project / Version Control 

TM 

SRMS 18 one of the most complete Version Control Systems you can use 
to manage both lai^ge and small programming projects. SRMS is a set 
of 13 fully integrated utilities providing you with the following features: 

+ Store/retrieve hundreds of versions using a single source file 
+ Merge two versions resulting from parallel pn^rammer efforts 
+ Fully windowed shell interface to simplify use 
+ Full audit trail and reporting facilities 
+ Support for any programming language 
+ Ability to ’'bind" versions of multiple programs into one "release" 

+ Allows you to use your current editors/compilers without conflict 
+ Integrates completely with QMAKE, our Automatic System 
Generation Utility (similar to UNIX MAKE) 

+ Full typeset documentation with tutorial 


SRMS version 3.O.... < ISS 

QMAKE.I M 

SRMS QMAKE.< SCO 


I^UILT 

‘•COMPUnNG 


7048 Strafford Road 
Woodbury, MN 55125 
(612) 739-4650 


Mulli-UMr SRMS.$250 

*SRMS has been so carefully thought 
tirough fiat it is hard to imagine a 
function or utility that is not induded.* 

.IEEE Software ..Juty 1967 
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BASIC BASE 


For Business Applications 
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Scientific 


MATRIX CALCULATOR 

Linear Program read/write 
Lotus files 

Programmable Matrix manipulations 
incl. System of Eqn’s, Eigen analysis, 
Linear Programming, and much more. 
ReadAVrite 123 files. 8087 required. 
w/Turbo Pascal source + linker + 
DISKUTIL at $120. 

Custom Software Development 
Available 

In any major language. Reasonable rate. 

SoftTech Inc. 

14640 UBelle, Oak Park, MI 48237 

1-313-544-8544 
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SciENTinc 


SCI/ENG GRAPHICS 

OMNIPLOT [S] (screen graphics) & OMNIPLOT 
[P] (plotter driver) provide integrated engineer¬ 
ing/scientific 2-0 & 3-0 graphics with NO PRO¬ 
GRAMMING! Menu-driven, flexible, professional. 
Choice of formats; tabular/line, contour, bar, pie, 
3-D wire frame & much more! OMNIPLOT [S] 
$195. Add OMNIPLOT [P], both $295. 
MICROCOMPATIBLES, INC. 

301 Prelude Dr. Dept. J 
Silver Spring. MO 20901 
(301)593-0683 

NUMERICAL C SOFTWARE 

Computationally stable numerical routines for C 
software developers. LINLIB contains complex 
arithmetic, solutions to equations, approxima¬ 
tions, LU, OR, Cholesky factors of matrices, least 
squares solutions, eigenvalues. LINLIB has 
splines, B-spline routines, spline interpolation, 
spline approximation of data. $165. 
INFORMATION AND GRAPHIC SYSTEMS 
15 Normandy Court 
Atlanta. GA 30324 
Call (404) 231-9582 

8087 FFT/VECTOR PROCESSING 

The VECT0R87 library is written in assembler, 
includes 60 routines to speed up your number¬ 
crunching programs, uses 80(2)87 extensively. 
PC IK real EFT takes only 1.2 sec. Versions for 
Fortran (MS, RM, Lahey), C (MS, Lattice). Turbo 
Pascal -87. $150 per version with source, no 
royalties. Write tor technical information. 
VECTORPLEX Data Systems Ltd. 

136-100 Maitland Place N.E. 

Calgary, Alberta, Canada T2A 5V5 
(403)248-1250 
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SCIENTmC 


Statistics Uhuties 


SCI-GRAF and SCI-DATA 

SCI-GRAF produces huge hi-res graphs thru easy 
menus or linkable C libraries. Supports log scales, 
error bars, screen and printer output. SCI-DATA 
performs least squares and normal curve fits, 
scaling and polar coordinate transformations. 
Prices start at $59.95 . 

Microcomputer Systems Consultants 
RO. Box 747 

Santa Barbara, CA 93102 
(805)963-3412 


Security Devices 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security. Rapid decryp¬ 
tion algorithms. Reliable/small port transparent 
security device. PARALLEL or SERIAL port. 
Countdown and timeout options also available. 
KEY-L0K'“ security at about Va BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Littleton, CO 80120 
(303) 922-6410 or 798-7683 


EVERLOCK 
COPY PROTECTION 


Designed for user-transparency, clone 
compatibility & strength. It features: 

• no need for damaged media or I/O plugs 

• supports all Hard & Floppy disk formats 

• file-server networks supported 

• variable number of installs (0-99) 

• create demos with remote unlock option 

• allows protected upgrades by modem/BBS 
$195 Starter Kit or $495 with NO meter 
counts. Free info & demo disk available. 



Az-Tech Software, Inc. 

305 East Franklin 
Suite A4A 

Richmond, MO 64085 


(800) 227-0644 . . . (816) 776-2700 

CIRCLE 375 ON READER SERVICE CARD 


Statistics 



Stofisfics and grophics join to make 
STATA the most powerful package for 
the PC. No comparable program is 
as fast, friendly, and accurate. $20 
Demo. Quantity discount available. 
Call toll-free for more information. 

1-800-STATAPC 

Computing Resource Center 

10801 Nciiionoi Bouievofd Los Angeles CA 90064 

(213) 470-4341 
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RATS! New Version 2.10 

Full function regression, time series and fore¬ 
casting program. Multiple regressions, includ¬ 
ing stepwise. Non-linear least squares. ARIMA 
models, transfer functions & intervention anal¬ 
ysis. Exponential smoothing, spectral analysis, 
Kalman filter, model simulations and much more! 
High-quality graphics to screen, plotter, printer. 
$200-$300.Visa/MC. 

VAR Econometrics, Inc. 

P.O. Box 1818 
Evanston, IL 60204-1818 
(312) 864-8772; (800) 822-8038 


Terminal Emulation 


Term/Comm Productivity Tool 

PereLine emulates VT100, VT52, DG210/211, 
IBM3101 Vidtex and two connections at same 
time. Learn mode lets your PC create auto¬ 
logons and other scripts. Remote operations, exit 
to DOS while connected, customize your own 
menus and 5'file transfer protocols including 
batch file transfer Only $69.95 
PEREGRINE DATA SYSTEMS INC. 

5365 Baron Drive 
San Jose, CA 95124 
408-356-6105 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and P^2 senes of 
computers. 

FullTeatured: 

-multiple printers, 

-unattended operation. 

-print speed beyond 6,0001pm, 
-special forms, 

-line spefed to 56,000 bps, 
-dial-up or dedicated lines, and 
-serve as a LAN gateway. 
BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARRMASP-emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications software 
is also available with PC-^YNC 
internal modems: lOSAB, 201C, 
9600. 


Barr Systems, Inc. 

2830 NW 41 St. BldgM 
Gainesville, FL 32606 
800-BARRSYS or 
904-371-3050 
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Tech 

Marketplace... 

Second Color 
Option Available 
For More Information 
or to Place Your Ad 

Call (212) 503-5115 


LIMSIM 

Expanded memory Simulator for the PC/AT and 
compatible 386 machines. Use the extended 
memory you already have as Lotus style Ex¬ 
panded Memory. Fully supports EMS version 3.2. 
Requires 70k of conventional memory. $65 ($95 
with assembler source) plus $5 s^. 30 day 
money back guarantee. Visa/MC accepted. 
Larson Computing 
1556 Halford Ave #142 
Santa Clara, CA 95051 
(408)737-0627 


PURGE UNWANTED FILES 

With TrashMan, delete or archive files you don’t 
need. Screen lists files, you mark D or A. Can see 
into files first. MS DOS functions for safety. 
Screen makes it easy to use. Shows running to¬ 
tal of space recovered. Not copy protected. 
$49.95. 

CAadd6% 

Inland Associates 

400 North Mountain Avenue #239 

Upland, CA 91786 

(714)981-7935 


AT’s DON’T NEED 360KB DRIVES 


The 1.2MB drive has long been known to READ but NOT reliably 
WRITE on 360KB floppies. With “CPYAT2PC” 1.2MB drives CAN 
reliably WRITE 360KB floppies saving a slot for a second hard 
disk or backup tape. “CPYAT2PC” (Not Copy Protected] offers 
the preferable SOFTWARE SOLUTION. 

• NO software or hardware mcxiification 

• A 360K drive is NOT required 

• “CPYAT2PC” program MAY reside on hard disk 

• Runs on IBM PC/AT and COMPATIBLES 
i.e. Compaq Deskpro 286/386. AT&T 6300 -f- 
HP Vectra, Sperry PC/IT, Tandy 3000 

Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-B/R 
ORDER TOLL FREE 1-800-621-0851 XT777 
—HP TELEX EZLINK 62873089 
I Dealer Inquiries Invited 

[-1 MICROBRIDGE COMPUTERS 

655 Skyway #125 
San Carlos, CA 94070 
1-800-523-8777 
CA 415-593-8777 
NY 212-334-1858 
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DISK ACCELERATOR V2.0 

DiskCache speeds up your hard disk access. Disk 
caching and ram disk in one package. Ram disk 
shares cache space. Transparent, flexible, con¬ 
figurable, no h/w changes. RAM, EMS, and AT 
extended memory versions incl. Not copy pro¬ 
tected. VISA, MC, volume discounts. No PO’s 
w/o prior approval. $49.00 
DATAMORPHICSLTD., 

P.O. Box 820 

Stittsville, Ontario, Canada KOA 3G0 
Or call (613) 836-2670 


Ammunition to conquer 
your biggest problems! 



• The Virtual Expanded Memory Manager 
provides your EMS applications with up to 
eight megabytes of expanded memory, 
e It turns PC/AT extended memory into 
expanded memory. 

e It turns hard disk storage into expanded 
memory. 

e It’s compatible with most EMS applications. 

including 1-2-3, Symphony, and Reflex, 
e Only $89.95. 30-day money-back guarantee. 

Software 

m w di JtR M 

V“C/Vl/Vl Manhattan. KS 66502 
—(913) 537-2897 
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FREE SPACE ON 
I FULL DISKS WITH 



Get megabytes of extra disk space 
without the expense or effort of 
installing a new hard disk. 


I Squish even lets other software 
(dBASE III, R;base. etc.) read or 

I update compressed files while they 
stay compacted on disk... without 
any software changes! That’s right, 
without expanding one byte on disk! 

A must for databases ... compress 
them up to 90°/o! Reduce text files, 
spreadsheets, etc. up to 60%. 


“Ideal for... large data files” 

PC Magazine 2/24/87 
“You owe it to yourself.. .check this 
one out' ’ NYPC Newsletter Feb 87 

PC/XT/AT»D0S 2.0 & up*40K resident 
Order today! Just $79 + $5 S/H: 



SunDog Software 
Corporation 
(718) 855-9141 


264 Court St. Brooklyn. NY 11231 
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UmiTiEs 



CopyWrite 

Now you can debug your own programs 

with a professional quality debugger - 

the one that unraveled every form of 

copy-protection used on the PC. 

With the Quaid Analyzer, you can: 

□ See occurrences of any interrupt, with its 
meaning shown on the screen. 

□ View memory as text or instructions, 
scrolling as easily as you do with an editor. 

□ Run until a memory location or I/O port is 
changed. 

□ Protect your hard disk from accidental 
destruction. 

□ Analyze software without the source, even 
when it uses countermeasures to thwart 
tracing. 

□ See all stages of the boot load. 



ASCII 

text 

50% to 
60%. 


Spread¬ 
sheets 
50° o to 
90%. 


0 System Enhancement Associates • 21 New Street, Wayne, NJ 07470 • (201)473-5153 
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Compress your data 
into 1/10^ the space! 


Introducing ARC. It’s used to create and main¬ 
tain data file archives for computers operating 
under any DOS system. 

But it does something that other archive 
and library utilities can’t. It automatically 
squeezes the files being saved so they 
take up less space. Like a can of con¬ 
centrated orange juice. 

From 20% to 90% less, depending on i 
the kind of data being saved! | 

So thereb more room to store data, » 
no matter what media itb stored on! And i 
thatb like giving a shot of vitamin C to 
your savings on equipment and supplies. 

This compressed data can be trans¬ 
mitted over telephone lines in a lot less ^■-ij;i|i|||| 
time than it takes to transmit uncom- 
pressed data. So you can beat the high 
cost of phone bills to a pulp, as well. 

ARC has a full range of functions for archive 
creation and maintenance. Including password 
encryption to protect data from unauthorized use. 

Typical Compression Rates 


We kept the Quaid Analyzer off the 
market to avoid helping publishers with 
copy-protection. Now that copy¬ 
protection is gone, we can sell it to 
you. 

The Quaid Analyzer is a software tool occupying 100K bytes. It 
runs on any IBM PC and most MS-DOS systems without hard¬ 
ware modification. 


m Quaid Software Limited 


$99 U.S. 

All orders shipped at 
our expense within a 
day. All major credit 
cards accepted. 



call (416) 961-8243 


or write to: 

45 Charles St. East 
Third Floor, Deipt. 602 
Toronto, Ontario. M4Y 1S2 


Ask about Disk Explorer the program that takes over 
where Quaid Analyzer leaves off. 
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TECH MARKETPLACE . . . 

The Home Of The Power Buyer 


VIEW ANY DOS FILE 

View, print, modify, or search the contents of any 
file. File Dump 2.0 lets you view a file continu¬ 
ously or as fixed length records. Record lengths 
up to 50K are supported. Select any record. 
Search and update in hex and ASCII. Prints 
mainframe-style dumps. Search & modify. EXE 
files easily. $49.95-f$4 s/h. CT add 7.5 
LASOR Computer Specialists 
RO. 60x5137 
Rocky Hill, CT 06067 
(203)721-0261 


HARD DISK EXPANSION! 

Disk Manager allows the installation of any 
ST506 hard disk on PC,XT,AT and compatibles. 
Volumes up to 256mb! Menu driven/auto in¬ 
stall, compatible w/ all vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125-}- ship. Ask about Novell product! Dealer 
inquiries invited. 

QNTRflCK 

COMPUTER SYSTEMS INC. 

ONTRACK COMPUTER SYSTEMS, INC. 

6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 1-800-752-1333 


RECORD/PLAYBACK KEYSTROKES 

TOTAL RECALL records an unlimited number of 
keystrokes and plays them back after a failure 
or mistake. Also for demos, running interactive 
programs in batch, or repeating keystrokes. 3 
playback speeds plus ACTUAL for timing sen¬ 
sitive programs. Built-in edit. PC/XT/AT/Com- 
pat. $79 VISA/MC 30 day guarantee. 

Computer Foundations 
2604 Elmwood Avenue, Suite 320 
Rochester. NY 14618 
(716)586-9756 


i-MZo.r! c» - 

i rj L II Li ffUA iVO 


Run any program, DOS commander batch 
file from a simple menu with the touch of a 
key. Create menus easily with a built-in 
menu generator. Features a powerful on-line 
help system, password protection, support 
for customizing menu selections with special 
prompts, help and program directives. Also 
includes function keys for locating lost files, 
viewing directories, copying files, and more. 
Site licenses available. PC/XT/AT $59.95 
PC Dynamics, Inc. 

31332 Via Colinas, Suite 102 
Westlake Village. California 91362 
(818) 889-1741 
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UmiTiEs 


TurboKEY I.I-THE ULTIMATE 
KEYBOARD MACROPROCESSOR 


XT/AT HARD DISK DIAGNOSTICS! 

Disk Manager Diagnostics performs extensive 
tests on your ST412/506 hard disks. Areas tested 
are: Controller, data write/read, seek test, auto¬ 
matic error correction{ECC), random reads and 
media defects. Interactive help. Excellent error 
detection and isolation. $49.95 + ship. 
VISA/MC accepted. 


QNTRACK 

COMPUTER SYSTEMS INC. 

ONTRACK COMPUTER SYSTEMS, INC. 

6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 1-800-752-1333 


MICROCACHE^ 
and SPEEDPRINT "' 


The hottest PC utilities you can get. 
Or your money back! 

MICROCACHEmonitors disk use and 
■learns" to anticipate your data accesses. 
Then, by satisfying these requests directly 
from RAM instead of disk, your programs 
run as if they are SUPERCHARGED. 

• 100% Transparent Operation 

• Uses any spare RAM available 

• EMS/EEMS memory support 

• SPEEDPRINT'- buffer option 

• Requires NO program changes 

• For IBM and compatibles 
Introductory Price $89.00 

Az-Tech Software, Inc. 
305 East Franklin 
Richmond, MO 64085 
(800) 227-0644... (816) 776-2700 
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Hard Disk 
Partitioning 
Software 

Breaks the 
32 MB Barrier... 

EFFORTLESSLY! 


■ For PC-ATs, XTs, and compatibles. 

■ Creates multiple DOS partitions, 

up to 2,048 MB each. m MwM 

■ Supports ST412, RLL, ESDI and W M M 
SCSI controllers. 

'SpeedStor software makes installation simple and 
pain less... Its user interface is a joy to work with. "-PC week 

■ Recommended and used by major disk drive, 
controller, LAW and PC manufacturers. 

■ The Industry standard: over 100,000 units sold. 



Now includes SpeedCache caching soft¬ 
ware and Disk Drive diagnostics ....FREE 


STORAGE 

DIMENSIONS 


The Experts in High Capacity PC Storage 


(408)395-2688 

981 University Ave. 
Los Gatos, CA 95030 
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Compress Your Data 10X FASTER!! 


• PKARC & PKXARC can significantly INCREASE DISK STORAGE CAPACITY 
and reduce file transfer times! 

• PKARC & PKXARC can compress your files even smaller and up to 
TEN TIMES FASTER than the other ARChive program. 

• Data encryption capability too! Not copy protected. 

• “PKARC/PKXARC is the system to use.” -Dr. Dobbs Journal of Software Tools 

• “Lightning-fast”, INFOWORLD 

Only $45 + 3.50 s/h. Wl res. add 5% sales tax. DUl ■ mm 

7032 N. Ardara Ave., Glendale, Wl 53209 (414) 352-3670 I^RUIvIfV IflC* 
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TECH MARKETPLACE . . . The Comprehensive Guide 
to Products and Services for the MS DOS Market 
For more information call (212) 503-5115 


Features a powerful Macro Command 
Language w/over 1000 intelligent 
macrokeys & 40 plus MCL commands and 
functions (IF-ENDIF, FOR-NEXT, IN¬ 
PUT, CALL. GOTO, etc.) ■ Outline utili¬ 
ties include: File Browser • Data Encryptor 
• Typewriter & Printer Control • DOS 
Command Stack • Screen Fh-otector • Key¬ 
board Lock • Cursor Accelerator. 
TurboKEY also lets you integrate your own 
TSR routines to run under control of macros 
& pull-down menus • Create custom online 
help, alternate KB layouts • And much more. 
$69.95 + $5 S/H Chk/MO/COD 30 Day 
Guarantee * Dealers Invited. 

SOFTLAND International 
P.O. Box 1040 Midtown Station 
New York. NY 10018 
(212) 295-5457 
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PC TECH JOURNAL 
MARKETPLACE is a 
special economical 
section for product and 
service listings. 

Listings are grouped by 
category and sold by 
column inches. 

Second color option 
available. 

Standard Directory 
Listings are also available 
for a minimum of 3 issues 
at $170 per issue 
($510 total). 


PC TECH 
JOURNAL 
Classified 
Advertising Staff 

(212) 503-5115 

Advertising Director 
Kathryn J. Cumberlander 

Sales Manager 
Daniel L. Rosensweig 

Senior Advertising Manager 
Lisa B. Stick 

Advertising Manager 
Stanley H. Robinson 


Production Manager 
Anne R. Brockinton 
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Word Processing 


MAIL MERGE+OB=BRIDGIT 

NEW UTILITY to integrate names & addresses 
directly from your DATABASE to most popular 
word processing MAIL MERGE programs. Easy 
to use, menu driven, without major ASCII Con¬ 
versions. Only $49.95 plus $5 shipping and 
handling. 

ARMS 

5100 Edina Industrial Blvd. 

Minneapolis, MN 55435 
(612)896-1992 


Miscel laneous 
Bar Coding 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC&AT 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 
Magnetic stripe encoders 
Units for other computers & terminals 
GSA approved 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 

Telephone: 415-856-6833 

Telex: (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 
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BAR CODES 
MADE EASY 




PERCON® E-Z-READER" 

FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES with PC/ 
XT/AT and PS/2, AT&T 6300/7300. 
Wyse 30/60/85/PC/AT. Kimtron KT-7/ 
PC. LinkPCTerm/MCl /MC3. TeleVideo 
PCSI/905/955 & DEC VT220 key¬ 
boards. multi-user RS-232 interfaces. 

• Immediate shipment 

• Free phone support 

• 2-year warranty 

• Bar code printing software 
available 

Details or Questions? Call us. 

(503) 344-1189 

2190 W I Ith Ave . Eugene. OR 97402 
A LEADER IN BAR CODE READER ENGINEERING 


PERCON 


Business 

Opportunities 


FIFTY PERCENT OF PROFITS 

We want to publish your subroutine package 
written in C, Pascal, Modula-2, COBOL, FOR¬ 
TRAN, PL/I, and MASM. Also, templates or 
skeletons or data for applications. Send a one 
page brief and $12 for an immediate appraisal, 
our requirements, current needs, and a sample 
contract for 50% royalties. 

Software Components International, Inc. 

323 East William - Suite 236 
Ann Arbor, Ml 48104 
(313)663-6140 


Computer 

Insurance 



Insures your computer. Safeware 
provides full replacement of hardware, 
media, and purchased software. As little 
as $39 a year provides comprehensive 
coverage. With our blanket coverage, no 
lists of equipment are needed. One phone 
call does it all! Call Sam - 10pm ET 
Monday thru Friday. (Sat. 9 - 5) 
SAFEWARE, The Insurance Agency Inc. 
2929 N. High Street, P.O. Box 02211 
Columbus, Ohio 43202 
800-848-3469 National 
614-262-0559 Ohio 
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Data Conversion 

TAPE/DISK CONVERSIONS 

Conversion services to or from over 800 com¬ 
puter systems: 

• Magtapes 

• Micro Computers 

• Mini Computers 

• Word Processors 

• Typesetters 

Cur conversion capabilities surpass most in the 
industry. 

PIVARCCMPUTING SERVICES, INC. 

165 Arlington Hgts. Rd.#T 
Buffalo Grove, IL 60089 
(312)459-6010 


TECH 

MARKETPLACE... 

Standard directory 
listings available. 

To place your ad 

Cali 

(212) 503-5115 
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CATEGORIES 

HARDWARE 
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COMPATIBLES 
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GENERAL 


SOFTWARE 

ARTIFICIAL 
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SCIENTIFIC 
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DATA BASE 
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TERMINAL EMULATION 

EDUCATIONAL 

UTILITIES 

ENGINEERING 

WORD PROCESSING 

EXPERT SYSTEMS 
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HNANCIAL 
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GRAPHICS 

BAR CODING 

LANGUAGES 
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OPPORTUNITIES 

MULTI/USER SYSTEMS 
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PUBLICATIONS 

PROGRAMMERS TOOLS 

SUPPLIES 
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CALENDAR 



DECEMBER 

December 1—3 
Realtime Systems Symposium 
San Jose, CA (ieee-cs) Contact: 
Prof. Kang G. Shin, Dept, of EE 
and CS, University of Michigan, 
Ann Arbor, MI 48109-1109; 
313/763-0391 

December 1-3 
Optical Information Systems ’87 
New York, NY (Conference Man¬ 
agement Corporation) Contact: 
Meckler Publishing, 11 Ferr)^ 
Lane W, Westport, CT 06880; 
203/226-6967 

December 6—9 
International Conference on 
Information Systems 
Pittsburgh, PA (Society for Infor¬ 
mation Management) Contact: 
William D. King, Graduate 
School of Business, University of 
Pittsburgh, Pittsburgh, PA 15260; 
412/648-1587 

December 7—8 

Fault Tolerance in Parallel and 

Distributed Computing 

San Diego, CA (ieee-cs) Contact: 

Prof Miroslan Malek, Dept, of 

EE and CE, University of Texas, 

Austin, TX 78712; 512/471-5704 

December 7—9 
National Connectivity Sympo¬ 
sium on LANs and Links 
Washington, DC (Digital Consult¬ 
ing, Inc.) Contact: Seminar Ser¬ 
vices, 6 Windsor Street, Ando¬ 
ver, MA 01810; 617/470-3880 

December 14—16 
1987 Winter Simulation 
Conference 

Atlanta, GA (ieee-cs) Contact: 
Hank Grant, Factrol, Inc, 1305 
Cumberland Avenue, P.O. Box 
2569, West Lafayette, IN 47906; 
317/463-5559 

December 16-18 
Microcomputer Graphics ’87 
New York, NY (Expoconsul In¬ 
ternational) Co7jtact: Expoconsul 
International, Inc., 3 Indepen¬ 
dence Way, Princeton, NJ 08540; 
609/987-9400 


JANUARY 

January 5-8 

Hawaii International Conference 
on System Sciences 
Kailu-Kona, HI (ieee-cs) Co7itact: 
Ralph H. Sprague, Jr., Decision 
Sciences Dept., University of 
Hawaii, 2404 Maile Way, E-303, 
Honolulu, HI; 808/948-7430 

January 10 
Optoelectronics and Laser 
Applications 

Los Angeles, CA (spie) Co77tact: 
Jane Lybecker, SPIE, P.O. Box 
10, Bellingham, WA 98227; 
206/676-3290 

January 13-15 
Design Automation Workshop 
Appache Junction, AZ (ieee-cs) 
Co72tact: Walling Cyre, Control 
Data, HQM 173, P.O. Box 1249, 
Minneapolis, MN 55440; 
612/853-2692 


FEBRUARY 

February 1—5 
International Conference on 
Data Engineering 
Los Angeles, CA (ieee-cs) Con¬ 
tact: Benjamin W. Wah, Dept, of 
EE and CE, University of Illinois, 
Urbana, IL 61801; 217/333-3516 

February 8-11 
UniForum ’88 

Dallas, TX (The International 
Network of UNIX Users) Con¬ 
tact: UniForum ’88, 2400 E. 
Devon Avenue, Suite 205, Des 
Plaines, IL 60018; 800/323-5155; 
312/299-3131 

February 16—18 
DEXPO East ’88 Conference 
New York, NY (Expoconsul In¬ 
ternational) Co7itact: Expoconsul 
International, Inc., 3 Indepen¬ 
dence Way, Princeton, NJ 08540; 
609/987-9400 

February 22-24 
Computer Graphics New York 
New York, NY (Exhibition Mar¬ 
keting and Management, Inc.) 


Co7itact: EMM, Inc., Inc., 8300 
Greensboro Drive, Suite 1110, 
McLean, VA 22102; 703/893-4545 

February 23-25 
Computer Science Conference 
on Software 

Atlanta, GA (ACM) Contact: Dr. 
Richard A. DeMillo, Program 
Chairman, Software Engineering 
Research Center, Georgia Insti¬ 
tute of Technolog)^ Atlanta, GA 
30332; 404/894-3180 


MARCH 

March 8-10 

Technical Conference for MIS/ 
DP Professionals 
New York, NY (Cahners Exposi¬ 
tion Group) Contact: Cahners 
Exposition Group, 999 Summer 
Street, Stamford, CT 06905; 
203/964-0000 

March 8-11 

International Symposium on 
Digital Communications 
Zurich, Switzerland (ieee-cs) 
Co7itact: Secretariat IZS 88, do 
P. Gunzburger, Hasler AG, TDS, 
Belpstrasse 23, CH-3000, Bern 
14, Switzerland; 41-31-632808 

March 10-11 
APPC Communication 
San Francisco, CA (Systems 
Technolog)^ Forum) Contact: 
Sherry Armstrong, seminar coor¬ 
dinator, Systems Technolog}^ 
Forum, 10201 Lee Highway, 

Suite 150, Fairfax, VA 22030; 
800/336-7409; 703/591-3666 

March 20—24 
NCGA Annual Conference 
Anaheim, CA (National Com¬ 
puter Graphics Association) 
Contact: NCGA, 2722 Merrilee 
Drive, Suite 200, Fairfax, VA; 
703/698-9600 

March 21-23 

Computer Standards Evolution 
Arlington, VA (ieee-cs) Contact: 
Computer Standards Conference, 
IEEE, 1730 Massachusetts Avenue 
NW, Washington, DC 20036-1903; 
202/371-0101 


March 21-25 
World Users Conference 
Los Angeles, CA (MacNeal- 
Schwendler Corporation) Co??- 
tact: MacNeal-Schwendler, 815 
Colorado Blvd., Los Angeles, CA 
90041; 213/258-9111 

March 23-25 

Extending Database Technology 
Venice, Italy (ieee-cs, iasi, and 
INRA) Contact: Prof Stefano Ceri, 
Politecnico di Milano, Dipart, di 
Elektronika, Piazza Leonardo da 
Vinci 32, 20133 Milano, Italv^; 
02-2367241 

March 28-31 

World Congress on Computing 
Chicago, IL (Interface Group) 
Co77tact: The Interface Group, 
Inc., 300 First Avenue, Needham, 
MA 02194; 617/449-6600 

March 29-31 

Conference on Optical Storage 
of Documents and Images 
Washington, DC (Rothchild Con¬ 
sultants) Co77tact: Rothchild 
Consultants, 256 Laguna Honda 
Blvd., San Francisco, CA 94116- 
1496; 415/681-3700 


APRIL 

April 11-13 
Networking Symposium 
Arlington, VA (ieee-cs) Contact: 
George K. Chang, 6 Corporation 
Place, Piscatawav, NJ 08854; 
201/699-3879 

April 11-15 

International Conference on 
Software Engineering 
Raffles City, Singapore (ieee-cs, 
NCB, and ACM) Contact: Tan Chin 
Nam, 71 Science Park, Singapore 
0511; 65/772-0200 

ApHl 25-28 

International Conference on 
Expert Database Systems 
Tysons Corner, VA (George 
Mason University) Contact: 

Edgar H. Sibley, GMU, ICSE 
Department, 4400 University 
Drive, Fairfax, VA 22030; 
703/323-2779 
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Remember Wh 
R-66 Meant 
Speed to Bu 
and Room to P’ 










Introducing Systems 
from Advanced Logic 
Research: 286 or 386 Fast, 
66 MB Big. 

Get Your Kicks on an R66. 

Route 66, America’s first trans¬ 
continental highway, inaugurated 
an exciting new way to travel— 
hurling down the road at wide-open 
speed, through wide-open space. 
Now, the spirit of Route 66 lives on 
with the introduction of Advanced 
Logic Research R66 systems. 



Speed along with the Dart™ R66, a 
fast 10-MHz 286-based system, or 
really peel out with the ALR 386/2^“^' 
R66, a still faster 386-based system. 
And to make sure all that horsepower 
has room to run, both R66 systems 
include a speedy 66-MB, 28-ms 
hard disk. 

Even better, R66 systems give you 
all this high performance computing 


power at about half the price of 
other comparable machines. For 
instance, compare the Dart R66 to the 
IBM PS/2™ Model 60 and AST 
Premium/286^‘'’ Model 140. They 
all share the same 10-MHz 80286 
processor, which offers compatibility 
with IBM’s OS/2, the newest gen¬ 
eration of more powerful multitasking 
software. And they all feature the 
same first-rate design and first-class 
components. Yet the R66 still costs 
as little as half as much. 

Break the Speed Limit. 

In computing, like cross-country 
travel, speed is of the essence. And 
R66 systems deliver the power to take 
you wherever you want to go. Fast. 

But to get outstanding PC per¬ 
formance, it takes more than just an 
80286 or 80386 processor. Which 
is why every component in R66 
systems is carefully designed for 
maximum overall system speed. 


For example, R66 hard disks are 
rated at 28 ms average access time, 
30% faster than the IBM Model 60. 
And R66 hard disks use 1:1 interleave 
for even faster disk operation, unlike 
AST’s hard disk. R66 systems also 
transfer data from disk to memory at 
a scorching 390 KB/s, a full 50% 
faster than the other machines. The 
result? Fewer processing bottlenecks 
and faster system performance. 

Soup Them Up. 

If you’re working on arithmetic- 
intensive graphics or database 
applications, the Dart R66 is socketed 
for 80287 coprocessor support, and 
the ALR 386/2 R66 is socketed for 
both 80287 and 80387 coprocessors. 

And if you need the ultimate in 
flat-out speed, ask about the ALR 
386/2 R66 equipped with 20-MHz 
processor speed. 

Room to Roam. 

Advanced Logic 
Research R66 systems 
come with a 66-MB 
hard disk that’s a full 
50% larger than the 
ones you’ll find on 
IBM and AST’s 
machines. So you’ll 
have half again as 
much disk space to 
spread out in. 


ALR 

ALR 

■ IBM 

AST 

Dart 

386/2 

PS/2 

Preniium/286 

R66 

R66 

Model 60 

Model 140 


Price 

S2295 

S3490 

S5295 

S3495 

Microprocessor 

10-MHz 80286 

16-MHz 80386 

10-MHz 80286 

10-MHz 80286 

Hard disk 

66 MB, 28 ms 

66 MB, 28 ms 

44 MB, 40 ms 

44 MB, 28 ms 

Data transfer 
rate 

390 KB/S 

390 KB/S 

255 KB/S 

255 KB/S 

Interleaving 

1:1 

1:1 

1:1 

2:1 

RAM 

l MB, expandable to 2 
MB on system board 

1 MB, expandable to 2 
MB on system board 

1 MB 

1 MB 

Coprocessor 

support 

80287 

80287 and 80387 

80287 

80287 

Serial/parallel 

ports 

2/2 

1/1 

1/1 

1/1 




























ALR IBM and AST 

With a 50% faster transfer rate from disk 
to memory, R66systems are just the ticket 
for high speed, disk-intensive computing. 


And speaking of more space, since 
the system board has room for an 
extra 1 MB of RAM in addition to the 
1 MB already installed, memory 
expansion doesn’t have to mean 
fewer available expansion slots. 



With its combination of processing 
power and disk space, R66 systems are 
ideal for graphics applications like 
CAD/CAM and desktop publishing. 

Born to Run. And Run. 

When it comes to designing high 
performance systems, there’s no 
substitute for experience. Which is 
why you’ll be glad to know that 


Advanced Logic Research has intro¬ 
duced more high performance 
IBM-compatible computer models 
than anyone. Including the first fully- 
developed 80386 computers ever. 

That gives us the confidence to 
back ALR-manufactured products 
with a one-year limited warranty— 
your guarantee that Advanced Logic 
Research systems deliver high per¬ 
formance and high reliability. 


Take a Test Drive Today. 

If you’re yearning for more speed, 
more room, or both, then test- 
drive an R66 system at your nearby 
Advanced Logic Research dealer, 
one of over 700 nationwide. 

In addition to R66 systems, you’ll 
also see the largest line of high per¬ 
formance PC systems available 
anywhere. Plus all the Advanced 
Logic Research enhancements 
you’ll need, including additional 
memory, graphics adapters, and 
communications equipment. 

Get the name of the 
nearest Advanced Logic 
Research dealer by 
calling (714) 581-6770. 
Then get behind an 
R66 system and 
discover the difference 
that extra speed to burn and room 
to play can make. 



Trademarks; R66, Dart, and 386/2. Advanced Logic Research. Inc; IBM. PS/2, and OS/2. International 
Business Machines Corp.; AST and Premium/286, AST Research, Inc. 

Circle No. 116 for Re-seller, No. 121 for End-user. 


Specifications 
DartR66 $2295 

• ALR-designed multilayer system board 

• 80286-10 microprocessor 

• Socketed for 80287 support 

• 1 MB RAM, expandable to 2 MB on 
system board 

• 66-.MB, 28-ms hard disk drive 

• 1.2-MB, 5 1 /4-inch floppy disk drive; 

3 1/2-inch drives optional 

• Two serial and two parallel ports 

• Phoenix BIOS 

• Optional EMS software 

• Eight expansion slots 

• Floormount configuration 

• 101 - key keyboard 

• Shown with optional graphics adapter 
and monitor 

ALR 386/2 R66 $3490 

• ALR-designed multilayer system board 

• 80386-16 microprocessor, 20-MHz CPU 
speed optional 

• Socketed for 80287 and 80387 support 

• 1 MB 32-bit. 80-ns RAM, expandable to 2 
MB on system board 

• 66-MB, 28-ms hard disk drive 

• 1 serial, 1 parallel port 

• Phoenix BIOS 

• 32-bit control software: Vdisk, disk 
caching, EMS and EEMS (optional) 

• 1.2-MB, 5 1 /4-inch floppy disk drive, 

3 1 /2-inch drives optional 

• Eight expansion slots 

• Floormount configuration 

• 101-key keyboard 

• Shown with optional graphics adapter 
and monitor 



Advanced Logic Research, Inc. 

10 Chrysler, Irvine, California, 92718 
(714) 581-6770 

FAX (714) 581-9240 Telex (510) 601-4525 
Answer back Advanced Logic 
From Asia and Europe, call Wearnes Technology 
Phone (65) 259-2521 Telex RS38113 WRNTEC 







Whatever dialect of IBM you need to speak, 
CROSSTALK® Mk. 4 makes the connection. 


Now, one program does the job that used to require several. 
CROSSTALK® Mk. 4 allows high-speed direct communications 
between PCs and minicomputers, or (with an IRMA~’ board) 
between your PC and an IBM Mainframe, or (with Smart Alec^*^) 
between your PC and IBM System 3x’s. If you Uke, CROSSTALK 
can support all of these sessions (and others) simultaneously, 
and display each session in its own window. 

CROSSTALK Mk. 4 emulates all the terminals you're likely 
to find useful. That includes IBM 3101 (page and character 
modes), IBM 525x, IBM 529x, IBM 327x, as well as many 
popular async terminals like the DEC VTIOO and VT220 
series. CROSSTALK Mk. 4 includes the powerful CASU"" 
programming language, which allows you to automate 
communications applications quickly and easily. 

So if you’re used to thinking of CROSSTALK just to 
use with a modem, you’re missing some important 
connections. Ask your dealer for details, or write: 

dCSCSI^ Digital Communications Associates, Inc. 

1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
1 - 800 - 241-6393 

CRO^<.TALK “ 

COMMUNICATIONS 

VAt/ 

CROSSTALK and DCA are registered trademarks of Digital Communications 
Associates, Inc. IRMA, Smart Alec and CASL are trademarks of Digital Communi¬ 
cations Associates, Inc. IBM is a registered trademark of International Business 
Machines Corp. DEC is a registered trademark of Digital Equipment Corp. 

CIRCLE NO. 167 ON READER SERVICE CARD 





